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En linear in Char:c of the Mechanical Deparimeni of the “ H. Slazione Sperimcnlalc 
di KiMoHma" of Vercdli, Italy, 


Ploughing in Ridges. 

Tliis is the most usual method of plougiiing in Italian soils, csjx^cially 
irrigated crops, and it is also that most suited to the great majority of 
.rotor- or tractor-ploughs imjXJrted from the United States, that is, ploughs 
iirning the soil to one side only (with a single mould-board, right- or left- 
landed). 

This system may be used with balance, turn -wrest and double-brabant 
iloiighs when the open furrows separating the ridges are narrow and shal- 
)w. In this case, provided care is taken that tlie plough wheels do not 
lU into the open furrow, the ordinary method of ploughing without 
idges (r) may be carried out, neglecting the o]>en fitrrows (especially 
f a gang plough or, better still, cable traction is used), which wall only 
partially filled up, thus leaving a depression which will seiA^e as a 
:iudc when tire open furrow is reopened or put rigid 'with an ordinary' 
•lough. 


(t) See Fig, i, of the semiwl iuUdt, Met hods of ploughing without rulgrs, in P , Sept., i<)i8 
loiS. 
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But wJioii the open furrows are large iuid deep and when the ground 
must be maintained perfectly level — as is the rule for the rice fields of upper 
Italy — ploughing without ridges does not allow of good work and, to pre- 
serve the ridges, it is necessary to resort to gathering up and casting. 

It shoruld first be noted that, in ploughing without ridges, the drainage- 
furrows are left at the same place each year whilst with the second method 
(gathering-up and casting) the open furrows are displaced each time the 



Fi^. I. — Displacement of t!ie open furrows each time the ground is pinughed. 



ground is ploughed : the furrows a, a^, (Fig. l) are filled up on galhcr- 
ing-up and, on casting, an equal number of new open furrows corresiX)ndbi: 

to the median axes x, x^, of the ridges are opened, at the place where 

the summit of the ridges was previously. 
This fact, as will -be seen later, has consi- 
derable influence on the method to be fol- 
lowed in ploughing. 

Ploughing in ridges can also be carried 
out with balance, tunr-wrest and double* 
brabant ploughs. In this case the half-ridge 
me, is ploughed, after which, lea\ring the half-, 
ridge ax^, the half -ridge a, x^, is ploughed, 
and so on, so as to plough all the half-ridges 
to the left of the oi>eu furrows. When the 
last but one half- ridge — — is 

idoughed, the ploughs are huned, so that 
tJiose that turned the soil to the right ic 
going now' turn to the left on the return, or 
vicevcTsa, t. the lasthalf-ridge is 

ploughed, then etc., up to the second, 

a%^, which completes the work. But this 
method leads to loss of time and awkward 
turns (with cable anchorages, it is practically 
impossible), so that ploughing^ in ridges is 
reseiv’ed for machines with ploughs liavilig 
but a single mould-board. 

Before examining the method of proce- 
dure in each case it will be advisable to rdcall certain considerations. 

In our (Italian) soils it is almost impossible to complete the mechanical 
ploughing of the ridges., Above all. the machines, especially with gan; 
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Fig, j. — The strip tei't un ploughed 
by various machines. 
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ploughs, are unsuitable for oiKiuing the first furrows along the open 
furrow and, to make sure of the regularity of the following ploughing, it 
is always advisable to carry out the work first gathering- up Ik* open fur- 
rows to the left and right with an ordinary plough. Again, the ordinary 
machines cannot finish the ploughing, or as the farmer says, cannot dose 
it. In fact, if the three commonest types of machines in Italy (Fig. 2) 
are considered , it will be seen that each of theih has fh leave unploughed 
a more or less wide strip (12 to 39 in. and more) in every ridge, unless the 
wheels pass over the ground already ploughed, which would be detrimental. 
Ou the other hand it is very difficult to finish such a narrow strip, for the 
resistance of the soil is not equal for all the ploughs, so that they would 
slip sideways. On the contrary, with the stilt plough it is easier to correct 
the unavoidable irregularities of the strip and to open, exactly in the mid- 
dle of the ridge, a straight furrow of uniform width. 

In order that this strip may be ploughed as well, it is necessary that the 
machine should haul a gang of such a width that the total width ploughed is 
equal to or even greater than the distance between the driving wheels, which 
would give the mechanical advantage of displacing the centre of resistance 
towards the centre of power ; but in our (Italian) soils, and in the case 
of direct haulage, the difficulties of gripping the soil are in opposition to this. 

Thus, it should be reckoned that, for each ridge (Fig. 3), independently 
of its width Iv, a total width of from 39 to 63 in, cannot be ploughed 
mechanically in piactice, so that with ridges only 10 to 13 ft. wide for exam- 
ple, about half the field would 
have to be ploughed with teams. 

a result the width of L should 
be kept as large as pr^ssible, which 
rives the driver the extra advan- 
tage of avoiding too narrow turns 



and of enabling him to obtain, 
with the more continuous and 


Piy;. 3, — Plan of ground to be pl iuglied 
with a team. 


uniform handling, more regular 

ploughing. It is hardl> necessary to add that tlie width of the ridges should 
be such that the width A is a multiple of the width of the gang, 

Ou the other hand, however, there are two considerations in op|X)- 
sition to the excessive increase of tlie width of the ridges ; these are as fol- 
lows : 


t) TJie total journey with the ploughs lifted on the headland vS at the 
bead of tlie ridges is not proixirtional to the width of these latter, but, as 
Prof. ^TNGEbMANX has justly remarked (i), increase in an arithmetical 
progression. In fact, let us take a machine ploughing a strip 47 in wide, 
iind let us snp|)ose for the sake of simplicity that the axis of the luacliine 
(generally the centre of power) coincides with tlie centre of that strip (that 
1^, with the centre of resistance of the gang) and ‘tiiat the machine can 


(i) See tbe J ournal d’ A crirulUtTf prafitjuff nji;, p. 436, 
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“ close ” the ploughing completely. Let us consider what takes place on 
one-half of the headland at. the head of the ridge : — as that is repeated 
on the other half of the same headland and on the two halves of the 01 
posite headland, there will be 4 equal operations for each headland. 
the ridge is, for example, 23 ft. 6 in. wide, or ii ft. 9 in, for each half (Fig. 4) 
the machine will plough the lialf-ridge in 3 journeys, that is, in order to ar- 
rive at the first fiiirow (gathering-up) it would have to move a distance of 


Fig, 4. — ploughing a. half-iidge, ii ft. 
9 in wide, in 3 turns. 


Fig, 5. — Ploughing a haU -ridge. 23 ft, 
6 in. wide, In 6 turns. 




10 ft, on the chief headland, and then turn at right angles so as to begin 
the first furrow at a. When it returns on the same headland to begin the 
second furrow, it will have to move 5 ft. ii in., and, finally, for the third fur- 
row 2 ft. In the 3 journeys it has thus moved a distance of 17 ft. 8 in. 
on the edge of the field. 

If the ridge is double-width {L = 47 ft, 3 in. ; L/2 23 ft. 7 in.) the 

machine will plough the half-ridge in 6 journeys, but the various journeys 

(Fig. 5) will be respectively 20 ft, 10 in., 1 8 ft. 2 in., 13 ft. 9 in 

and the total distance travelled will be 70 ft, 10 in., that is to say not double, 
but four times ^ the previous one. 

The total distance travelled with the ploughs lifted along a half -head- 
land is thus equal to the product of the average journey (i- ) and the 
number of journeys, or, speaking algebraically, to the sum of the terms 
of an arithmetical progression whose first term is half the width of the strqj 
plouglied (or of the gang), whilst the ratio or difference is that of the width 
itself (i). 


(i) Proi, Ringelmann considers the wiflth cf the gang 01 strip ploughed as the first tenn 
of the progression, and thi sobUiins,iu his calculations, figures that are rather too high; on the 
contrary, however, we, on the assumption that the axis of the machine coincides with that of 
the gang, have obtained figures that are rather too low, but whieh»we consider are nearer ta 
practical conditions. 
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The result is that the time lo st and fuel consumed on the journeys 
with the £loug^ lifted are the greatc^r a^Be ridKe is wid^anrit is 
^vith reason that Prof. RiNGEiyMANN proposes a width of 98 feet (i n practice 
not more tha n 66 f t.) as a maximum, also with the idea of avoiding exces- 
sive injury to the headlands by repeated passage of the machine. 

2) The width of the ridges nearly always depends on the nature of 
the ground or crop, as well as on the form of the field (i). 

On account of this necessity for width of the ridges, the ploughing has 
nearly always to be carried out in a special way, which is also necessary 
and q^ito distinct for each case. 

If one uses a machine with a central gripping drum (Gaeardi-Patuzzo 
type motorploughs) which can pivot on the drum itself, the width of the 
ridge has no influence, and the work can be carried out as with the ordinary 
stilt plough. In fact, in the case of a ridge limited by the open furrow's 
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Fig. 6. GfiUierlng-vip a ridge. 


Fig. — Casting a ridge. 


aa hh (Pig. 6) the work i.s l^egumat A in the direction of the anow by ga- 
tliering up the last furrow to the right, then passing to the other side of the 
last furrow, always gathering up to the right (if the ]doiigli tlirow^s to the 
nght) and continuing in this way until, ha\nng arrived near tfte middle 


(OEithericclicMsuf the V'ercelli region, ridges no! more than 22 tor61t.wideaTe nstially 
idoptetl so ;is to I'acilitiitc levelling and diving the ground and also as to a) be able to broad - 
-ast the seed in one journey ; b) lose no time at the nu.ment uf scarifying in (,»rdcr to move the 
runches of weeds gradiuilly up to thelongitndinaluyn.'ii-furT(nv?; rlhelp in loading and carting 
sheaved by allowing one of the cartwheels to rvin on the firmer bottom or the open hrrows, 
'» the rice fields of the h<ntiellina district, the ridges are still narnnver, sometimes being less 
13 It- : in such cases no attempt should be made to plciigh in ridges with machines with 
'driving wheels. 
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XX (where the strip to be finished with a team is shown wider), the machine 
passes at B to the last furrow bh, where the operation is repeated (i). 

The ploughing may also be carried out as shown in Fig. 7, i. e., casting 
instead of gathering up. 

But if the machine, as often happens, is a tractor p lough or a gang 
motorplough, which has to turn in.a semi-circle mth a well defined mini- 
mum radius (generally of 20 to 26 ft.), in this case the 

'mMJi of the ridges, the method to he followed must be decided u^n etearly 
beforehand, so that the work may be finished without requiring useless 
&uble turns and journeys with the ploughs lifted. 

We add a few solutions of the commonest cases where, for the sake of 
simplicity, a series of only 3 gangs or furrow-slices are represented for each 
zone where the man'CEuvue is repeated. 

Admitting that a strip equal to a half or whole ridge should be left 
tn the field at the edge of the first and last furrows to enable the machine 
io pass to finish the headlands (2), the internal limit of that strip may be 
assumed to be the edge of the field ; this is why the beginning and end of 
the ploughing, as has been already said previously, coincides in the follow- 
ing figures, now with an open furrow (solution A), now with the centre 
of the ridge (solution B). 

In all the examples the ploughs are understood to turn the soil to the 
right, which is usually the case. 

Case I. — Ridges wider than 82 feet (at least 2 are necessary). — It 
will be convenient to consider the ridge as divided into 4 zones or parts, 
each of which corresponds to a fresh manoeuvre, 

Solution A (Fig. 8). — Ploughing is begun at A by gathering up the 
open furrow ^ 15 ; at B, the end of the furrow, the gang is lifted, and the ma- 
chine turns to the left, and^at D, begins gathering up the second open 
furrow, up to C. There the gang is again lifted, the machine turns, always 
to the left, and the ploughs are earthed to the right of the first open 
furrow, and so on, going in the direction of the arrows, passing in turn from 
zone I to zone 11 , from zone II to zone III, from III to IV, etc., until, hav- 
ing turned the furrow of zone VIII nearest to the axis xy of the first ridge, 
the machine passes to the third ridge and begins ploughing the third and 
fourth ridges at E, as has been done for the first two turns. On the sides of 
the median axes xy, . . . , . the usual strip some 31 to Spin, wide 
will remaua to be ploughed witli a team. 

The narrowest turn (from t 6 to 23 ft,) is only made in the first pas.sage 
from zone VI to zone VII and corresponds to about % the width of the 
ridge. 


(i) In this nn'l the following fi.tniros, llie joiirnevi! norinnl to the furrow slices arc spacol 
for thesake of dearness, but it is obvious that in the fickl they are superimposed, thpuiachiue 
alw.aj’s travelling on the same line on the chief headland. 

{2) See lUg. t of the second artide, Metho<h of ploughin'::, mihout in > 

September, 191''!, p. 1018. 
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Solution B (Fig. 9). — Begiuiiiiig at B, end near the axis Yj. Two 
iiiiniinum turns — in the first passage from zone II to zone III and from 
zone VI to zone VII. 

When the ridges are wider than 82 ft., the ploughing can be carried 
out in difierent ways ; thus, for example, Figs. 10 and ii show two variants, 

Case I : Ridges wider than 82 feet. 



Fig. 8 . — SolutiOQ A. 


Fig. 9. — Solution B. 



Fig. 10. 


Fig. II. 

Variants of Solution A. 


limited, for brevity, to solutifui A and showing only one furrow per zone. 
In both cases, the total journey with the ploughs lifted on the headlands 
is slighter more than in the case of Fig, 8 ; however, in the variant shown 
in Fig. II, the niiniinum turns include half a ridge, that is, they can be car- 
ried out in the space of about 40 ft. 

Case II. — Ridges from 49 to 82 feci wide (at least 3 are necessary). 

111 tliis and the fid lowing cases, the work is (li\ided into tw’o sections per 
ridge, that is, at tlie middle of the last furrow and vice-versa. 

Solution A (Fig. 12), — There are 2 miiiiinum turns (of ii to 23 ft.) 
CO rres] lending to about half the wddtli of the ridge in tlie first passage from 
zone II to zone HI aiul from zone IV to zone V. 

Figure 13 represents a variant, drawn schematically like the previous 
ones and limited to solution A. 
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Sohitwn B (Fig. 14). — Here also there arc 2 minimum turns in the 
passage from zones II to III and IV to V. 

As is shown in Fig. 14 the zones follow in the same order as in solution 

Case II: Ridge$ from ao to 82 feet wide. 



Fig. 12. — SoIutioD A, 


Eig. 14. - Solution a Fig. 13. _ Variant 

of Solution A. 


A (Fig, 12). Tliis is why, in the following cases we have suppressed the 
graphic representation of solution B for the sake of brevity and we only 
indicate, by the dotted arrow, the beginning of ploughing. 


Cask III ; Ridges frotn 20 to 49 feet wide. 



^ /''cwf 20 to 49 /^. (at least 4 are necessary). - 

.'solution A (lug. 15). The mmimiini turns correspond to the width of a 
ridge ; consequently, in.stead of hrst ploughing zones I and II completely, 
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then dories III and IV, etc., as is shown in Fig. 15, the machine can pass 
Immediately, when each furrow is finished, from one ridge to another and 
finish the cycle of the 4 ridges furrow by furrow instead of zone by zone, 
■flitis, after the first furrow to the right oi AB and the second to the left 
)f BE are opened, when tlie machine is at instead of returning h) zone I, 
.t moves to zone III, to the right of GH, then from H to zone IV, to the 
eft of DC, and so on until the cycle to tlie right of is finished. When 
it G, the machine returns to zone I (as shown by the dotted line mon) 
begins the second cycle at n and so on until the work is finished at p 
and the machine passes to the 4 following ridges. In Fig. l6 a variant of 
the usual procedure is shown. 


CasiJ IV: Ridges less than 19 ft, 6 in. wide, 



Fig, 17. —’Solution * 1 . 1-ig. i8, — Variant 

of Solution .-I. 


Case IV. “ Ridges less than 19/^. 6 in. wide (at least 6 are necessar}). 
The same lettering is employed as in the pre\dous case, but here the mini- 
imim turn includes the width of about 2 ridges. 

Solution A. (Fig. 17) with a variant (Fig. iS). 

With all the preceding solutions the field can be' completely ploughed, 
provided (independently, of course, of the side and top headlands) that the 
held is divided into such a uumlx'f of ridges as to form a multiple of the 
iiiininium number jiossible to comi>lfte each cycle of operations. Thus, 
in Case I, the ridges should lx* evt-n numbers ; in Case 11 , 3, 6, cm 9, etc. ; 
‘n Case III, 4, 8 or 12, etc. ; in Case IV, 6, 12, or 18, etc. 

, But athougli the latitude allowed for the width of the ridge usuiilly 
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allows the field to be subdivided as required, it is not always eitll^r possi- 
ble or desirable to do so. On the other hand it must be admitted that all 
these solutions are rather complicated and ri quire much attention from 
the driver, if not even numbers placed on the ridges to avoid doubt or errors 

in turning. This is why, in tlie United States, where the fields are extreine- 


SimplifLcd method of co 7 htinuoiis ploughing in ridges advised 
m the United Slates. 



20. — Solution A 
of Case I, obtained 
by applying that 
metbod. 



ly large ami where tJie unifounity of the ridges is only of secondary 
importance, more simple ih/tliods are advised which might be called 
the system of continuous plf)ughiiig as the cycle is shortened and instead 
of closing, continues indefinitely. 

One of tjiese procedures, given in " Farm Power ” (published by the 
INTERNATIONAI. H.ARVESTER CoMp.\NY, Chicago, 1915) and reproduced in 
various Trench periodicals (such as Le Ginie Rural, 1917, No, 66), can he 
applied to our Case I (ridges more than 82 ft. wide). It is shown in Tig. ui 
which corresponds to our Solution B of Case I, wliile Fig. 20 shows the 
Solution A obtained by a])plying it. 

As is si town in these figures, the first two ridges arc narrower than the 
following ones ; which miglit prove disadvantageous for certain crops. In 
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any case we submit the variants shown in Figs. 21 and 22, in which the 
unequal ridges are reduced to one only. 


V^fian/s ot the continuous method proposed by ih^ author. 


riy. 2t. — Solution B of 
Case I {see Fig. j?). 


Fig. 22. — Solution A of 
Case I (s« Fig. 20). 




But, if it was desirul to em])Ioy thi; system of continuous ploughing, 
the method miglit be simplified .still fuitiier and applied to all the caa‘S 


Siynplified continuous method proposed by the author. 



Fig. 23. — c.ise ll : Kiagos I'i.;, J4. — Can* HI : 

from 4<) to ^ ft. wide. from io to 39 ft. wide. 
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previously considered. In Figs. 23, 24, 25 a few examples of the applies, 
tioii to various cases are siiowii. 

Simplified conivnuous method proposed by the author. 



I'lsj. 35. — Case IV ; Kidgca less tLaa 29 It. wide. 

The last- methods do away with the complicated manoeuvres required 
With the previous procedures when starting ploughing, but the idea must 
be abandoned of plougliing one, or, at a maximum, two zones, botli at tht 
beginnii^ and end of ploughing. These zones would then be ploughed 
separately, either with the machine before commencing continuous plough- 
ing or with a team afterwards. Again they might serve to allow tlie ploughs 
to pass to finish the work, thus replacing the side headlands. 
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1068 - The Organisation of Colonial Agriculture in Indo-China and France.^cnE- 

VALIER, A,, Report i)rest:nled to the Ccngrifi d’ Agriculture colouiah- crguuise par 
coioniale franfaise, <.YOVcriiineiit of IiKlo-ChIn:J, Saigon Series, Buihfiv No. 13, r>4pp. 
&ugou, 1918. 

When, in 1917,. it was decided tt) organise a congress of colonial agri- 
culture at Paris, the president of tlie congress, ‘\I. J, CHAiiyLEY and the or- 
ganising committee asked tlie author (Chief of tlie Permanent Agricultural 
ilission at the Colonial Ministry) to draw u]) a report for the section for the 
study of the organisation of the colonial agriculture departments in France 
and the colonies. This report was to contain the observations made by 
the author in the course of his missions, so that the section should be in- 
formed of the organisations necessary botli at home and in the colonies. 

The author left for Ind.vChina where he was commissioned by the 
Governor General, M. Ai.bert Sarraelt, to insj)e€t the agricultural and 
forestry .services with a view to gi\’ii]g adN'ice for tlie ra])id intensification 
of production during and after tlie war. It was on this instructive insjieC' 
tion that the autlior based his report to the congress. The organisation 
of agriculture in Indo-Ciiina and the progress made. in the countiy since 
tlie French occupation are discussed, thus bringing to light the great efforts 
made by the natives and the French colonising organisation. He shows 
the mistakes made in tlie past, tlie early attempts of the colonists and tlie 
instability of the agricultural experiment stations. It is iiecessaiy that 
iiii end sliould be made of the old liabits, i. e., Ijick of coordination and 
perseverance. The programme drawn up by M. Sarrault for his colla- 
borators includes first and foremost the combination in every branch of all 
energies and labour for tlie development of the colony. Reforms are now 
being introduced throughout the agricultural service of Indo -China. They 
are given by the author in the first ])art of his work, eiUitlcd “ Th orga- 
maiio 7 i of Agriculture in Imlo-Chiva 


[Abstract Xo U(8] 
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If the latent wealth of a country is measured by the variety uf raw 
materials it. produces, then Iiido -China must be placed among the most 
important of the French colonies, by reason of its mineral resources, 
sea produce, forest wealth, numerous crops grown or capable of being 
grown. Inhabited by hard-working, intelligent and civilised races, Indu. 
China was already well developed economically when the French settled 
there. Nevertheless it is necessary lo improve the agricultural methods 
in order to increase the yd elds of the crops and obtain the maximum yield 
from the land. 

Cochin-China was fortunate in having for a long time at the head of 
its Botanical Stnvice the botanist Fouis FiERRE, who lived tliere for 12 
years and contributed largely to the study" of its crops and introduced nu- 
merous useful plants. He founded the Zoological and Botanical Garden 
of Saigon in 1865,50011 after the annexation of Cochin-China, and continued 
to direct it lill 187S. 

The experimental work was chiefly concerned with sugar cane, maize, 
rice (of which about 200 varieties were collected), Leguminosae, forage 
plants (tepsinte and Para grass, noiv acclimatised), textiles (ramie, cotton, 
jute), tobacco, pepper, vanilla, and fruit trees. Alieady at that time the 
necessity of manuring all crops had been shown . Over 400 000 cofiee plants 
were distributed in a few y"ear.>, the first experiments in the growing of cof- 
fee on a large scale made, and several ^'arieties introduced from Bourlxm 
and Java. Pierre also studied plant diseases as well as the introduction 
of rubber and gutta-percha plants (he discovered Dichopsis Kraniziam 
in the forests of Cocliin-Cbina and Cambodia). 

A list is given of the institutions in Cochin-China devoted to tlie devo- 
lopmcnt of agriculture. 

In 1886 Paite Bert fonndc^d the Comite d’Uudt’S a^ricoles indmirielJf^ 
et commerciales du Tonkin*' (Committee for agricultural, industrial, ami 
commercial studies of Tonkin). school oj agricuUnre was founded at 
Hanoi and made into a Botanical Garden in 18S9. In 1897 an Agricultural 
Board was formed at Ihjnkin.. M. P. Dotjmkr created in 1898 a Board oj 
Agriculture and Commerce which, in 1901, was changed into the Board ol 
Agriculture, Forestry and Commerce. Local agricultural services were instalkd 
in Anuam, 0 )c}iin-China and Cambodia. In the meantime a Forestry Servia 
and a Veterinary, Zooiechnical and Epizootic Service had been organised. 
Mention should alsf^ be made of the establishment at Saigon and Hanoi 
in 1889 of laboratories for agricultural and commercial analysis and, lately, 
of a Service for the re])ression of fraud, of the founding C)f the agriculturd, 
commercial and industrial musetim at Ham i in 1902 ami of a .rimilar (uje at 
Hue in 1915 ; twr> nther^will shortly bt- formed at Saigon and Cambodia. 
Other scientific services and institutions which are not directly coiicemol 
with agriculture Imt of great use to it are i) the Irrigation and Drcdgi^ 
Service; 2) Geological Service; 3) Meteorological Service; 4) library of the 
Far-East French School at Hiund ; 5) Board of higher education (University 
of Indo-China) ; 6) Far-East scientific mission, which, unfortunately, wiis 
V"ery short-lived ; 7) PasteuY Insiitule opiNhairung and its Saig(m brancli; 
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g) }^aval amnal at Saigtni, wliicJi niuy be used for testing mate- 
rials. 

To these institutions must be added, (jii the rme hand, three societies, 
mostly comix)sed of European colonists engaged in agrieuiltnre, on the other* 
the private societies of planters or exporters of agricultural products. The 
first group includes i) the Cochin-China Chamber oj Agriculture ; 2) the 
Chamber of Agriculture oj Tonkin and North Annam ; 3) the Mixed Con- 
^,ultative. Chamber of Commerce and Agriculture of Cambodia. Among the 
private societies may be mentioned : ~ i) the Association oj Rubber Planters 
of Indo^China which publishes Les Annates des planteurs de caoutchouc ; its 
headquarters are at Saigon ; 2) the Syndicate of Rice Exporters of Indo^China. 

In 1903 it was decided to establish a certain number of experiment 
stations inr Indo-Cliina and they were ojjeiied between 1904 and 1908. 
Unfortunately the Board of Agriculture, Forestry and Commerce, as well 
as the technical services dej^ending on it, was suppressed in 1909. At 
the present time it is replaced by a Service of Economic Affairs (order 
of December 21, 1911). By the order of June 6, 1917, the Governor General 
formed a Mission for the Inspection of AgncuUure an 4 Forests in Indo-China. 

From the first moment of his arrival in Indo-China, the Governor- 
General, M. SAIiRAULT, acting on tlie suggestion of the Director of the Eco- 
Domic Services, M. H, Brexiicr, decided to f<irni new s|)i.‘ciahsed experiment 
stations devoted to the principal products of the country. The first, csta- 
blislied in Cochin-China sliould have dealt ^’ith the selection and culti- 
vation of rice. The war has made it impossible to realise tliis programme 
completely ; nevertheles.s a Rice- Selection Service is now working the Labo- 
ratf)ry of Saigon and the Rice Station of Cjintho, It luis done useful work 
on the agricultural cliaracters and commercial value of different -varieties, 
and has introduced to the markets of the mother country “tere-k>*'' rice, 
which has been much appreciated there an^ the cultivation of which is 
spreading greatly in Western Cochin-China. According to experts, this 
rice may take the place of Spaiiisji rices, which in Eunqx^ have a much 
greater value than those imported from Indo-China. As soon as normal 
c'onditions jnevail the Cantho Station will make experiments in mechanical 
cultivation and other tests, in order to iuqirove the agricultural impU iiients 
aud macliinery at present used by the natives. 

An experiment station for maize selection was estaldi.died in 1914 at 
Tiivenquang. It has recently been transformed into a inc-dern farm so 
as to experiment not only witli maize, but with all the native crops of 
the Tonkin Delta and central district, esix-cially those plants which might 
W grown in rotation with maize. An experiment stati<m h r c< tton selec- 
tion is now being organised in Cambinlia. The huination of stations h-r 
^'<'lfee ami tea growing in Tonkin and Annam is umUr ourni deration and 
^rill probably be carried out when coiuiitirns make it ju ssible to obtain 
a competent staff to direct them. 

The organisation described is only the first stcji toward the establish- 
^neiit of speeialisexi stations for eacli kind of local crop. Finally, silkw'oim 
egg stations and model silkworm breeding ei litres, exp- vimental mulberry 
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plantations and factories for native silk-spinning should be formed in all 
parts of Indo-Cliina where they do not yet exist. 

The work of the European colonists is described and stress laid on 
their ellorts to develop the crops in the Colony. It may be said without 
exaggeration that the cultivation of coffee in Tonkin, Cochin-China and 
North Annam and that of nibbei in Cochin-China and South Annani has 
been perfected to the same extent as in the Dutch Indies and the Malav 
Peninsula, where it has been practised much longer. These crops are still 
grown only over limited areas — 49 400 acres for rubber and 6 200 for coffee 
Tea -growing also shows great promise, especially if the companies, which 
have already studied the question and considered making large plantations 
on the slopes of the Eang-biang, or in the Tourane district, turn their at- 
tention to the improving of the cultural methods and the preparation of 
the product- 

Certain other crops arc now attracting the attention of the European 
colonists, especially cotton, in Cambodia, coconut, oil palm [Elaeis), and 
sugar-cane in Cochin-China and Annam, and tobacco, jnte, and starch plants 
in Annam and Tonkiji. 

As soon as circumstances permit, the Governor General lias decided to 
establish an Institute for scientific researcli devoted to native agriculture, 
European enterprises, and local agricultural and forestry aer\’iccs, forthu 
improvement of the industrial value of the country.. This Institute will 
doubtless be placed in the plain of Giarai, at the foot of the volcanic mount- 
ain Nui-chua-chou (over 2 620 ft. high, and with a temperature at the 
summit frequently at 8“ C. lower than at Saigon), three hours' distance from 
Saigon. This Institute will have two departments ~ i) the Institute 
properly speaking, including lalxrratories, and librar3% on the mountain ; 
2) the botanical garden and experimental fields, at the foot of the mountain. 

The organisation of the (iitnre Institute of Giar^d which is to become 
the “ Buiteiizorg of Indo-China ", is then discussed in detail, and special 
stress i.s laid on the decisions of M. S.\RRAUL,T with respect to the organisa- 
tion of agricultural and forestry instruction in Indo -China, By the order 
of July 8, 1917, an Indo-Chinese University was founded for the higher 
education of colonists and natives. The instruction is to include a Si'hoo] 
of Medicine and Pharmacy, a Veterinary School, School of Agriculture and 
Forestry, Sc'hool of Pedagog} , School of Administration and Law, a Ctntral 
vSehool with special departments for Public Works, Electricity, Commercial 
Chemistry, Architecture and Building, a Higher School of Na^igation and 
Fisheries. At the same time as it was decided to establish these schools, 
there was organised a School of Science, affiliated to the School of Medicine 
of Hanoi, to prepare for the first three grades of the above mentioned 
schools. Practical schools of agriculture will also be formed. 

The author then passes to the imprf>vement of the social conditic n of 
the natives, the outlet for the agricultural and forestry products- provided 
by the Agence economique de Vlndochim (an organ recentl)' formed by M. 
Sarrault to bring the protluceis of the colony into touch with the manu- 
facttirers and niercliants of the home country), statistics (wliicb arc to be 
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drawn up by a special department of the Economic Service of the Govern- 
ment), the sending of supplies to France, and transport. 

The second part of the report is devoted to the reforms which appear 
essential, in France as well, for the organisation of the Service of Colonial 
Agriculture. Taking as an example the work that has been done in Indo- 
china, it should be possible to improve the agricultural services in all 
the other French colonies. Most of the institutions being established 
ill Indo-China should be established successively in all the other French 
possessions, leaving, of course, free scope to each to adapt these institutions 
to its own requirements. Since Indo-China has set the example and, thanks 
to its new organisation, is much more advanced than the others, it would 
be well if specialists leaving the Universities and large schools of France 

a view to entering the colonial service were to stay a few months in 
the Far East colony. 

At the present time there are many institutions in Fiance cooperating 
in the scientific study of agriculture in the French colonies, but they are in 
DO way connected, and have but a verA' limited action. In Paris and neigh- 
bourhood alone there are the following institutions supjx)rted or subsidisc'd 
by the Colonial REnistry^ or local grants: — 

() The Mtssioit permanente d' AgriaUture coloniale, considered ns the general Inspection 
department of colonial agriculture, but possessing only a very limited staff and restricted power 
0' a: tion ; 

:) the Jardi ft colonial de Marne with the ^cole snphieurf d' Aznculiure 

colomali affiliated to it ; 

3) the L'^boratoire- d\i ^ronomie coloniale de I'icole des Haates-Eludcs, iu the Museum of 
Nat'Val History, which is a branch of the permanent Mi?,=ion ; 

4) the Laboratoire de Biolocie coloniale dtt Musium iTHistoire naturdlc ; 

5) ^ the Laboratoire de Matiere medicalc dc V^cole superuMe de Pharmacie ;• 

6) the Resec rch Service oj he Coloniol Office ; 

7) the Matt rise d* conferences de Bot-niqvte cotoniale at the Sorbonne, etc. 

Id many of the large towns, Marseilles, Bordeaux, Lyons, Nancy, there 
are also colonial Institutes or courses which, especially at Marseilles, wn- 
tribute valuable work to colonisation. It would be well to unite into one 
at least the most important of these institutions. 

The organisation of the agricultural services of the colonies calls for 
the formation of a new Central Service or Ser\ice of Inspection in each of 
the governments, or in each of the principal indepeudant colonies, each 
federated colony ha\ing its local service. The work of each servace, the 
research of each station and laboratory should, however, be coordinated. 
For this reason there should be in each colonial government a head of such 
service, dejxndant on the governor, whom he should ad\ise as to the 
scientific help necessary to the colony. 

The functions of a scientific agricultural serv'ice in the colonies must 
be restricted to technical work and consist of investigations and experi- 
ments, taking into consideration the requirements of the colonists and 
natives, and should bring pressure to bear on them to introduce impro- 
vements. 
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It iy necessary to organise an Agricultural Ser\ncc at the Colonial Mj, 
nistry to coordinate and control the research carried out in the colonies 
by the colonial agriculture services. This Central Servdee would ha\’e the 
general direction of the others and control their activities. 

Tof'n) - Agriculture in Cyprus. — See xo. 107s of this Rivira'. 

in 70 - On the Bactericidal Action of Sunlight (Total While Light and Partial or 

Coloured Lights). - Dk LAROQuicrn:, M..in Annulii df I'lnsntiit Paslt ur, War XXXu 
Xu. 4,pp. 170-19’ -r j I'igs. Palis, April, njiS, 

The action of sunlight on bacteria has been considered above all as a 
destructive attion in which chemical rays, es]x^cially ultra-violet rays,])laY 
an almost exclusive part. Numerous facts, however, especially in warm 
countrie.^, where bacteria are not lacking in spite of the amount of sun 
seem to show that the bactericidal action of sunlight is neither aseffitienl 
nor as constant as is generally believed, and that special conditions are re- 
quired for its action . 

The author sought to solve experimentally the following questions 
i) To what extent has sunlight a bactericidal action in the air, in liquids and 
solids ? 2) To what depth does its action penetrate under these conditions ? 

3) What intensity and duration of insol atioii does tliis action demand ? 

4) How docs it act? 5) Is the action chemical, calorific, nr desiccative? 
6) What are the diiTereuees in this respect between the various rays of 
the solar spectrum ? 

The experiments werc^ made at Algiers in two principal series: — from 
May to July, 1914, and from Novemlx'r to December, 1916. In the Ihsc, 
made in summer, the bacteria w ere acted on with the maximum intensity of 
sunlight. In the second, made in autumn, moderate intensities coiilH be 
used similar to those in the north of Trance. In some of them white or 
coloured (bine, green, yellow^ red) greenhouses built north-south were used. 
In these ])lants, bacteria, mv)iilds, and various animal species were grown 
continually, from 1911 to 1914. 

The results obtained from the varimis experiments were as follows ; — 

Prolonged, vigorous insolation greatly reduces the bacterial content 
of air but does not sterilise it completely. At a de])tli of, 10 mm. under 
water Bacterium coli resisted very strong insolation for 5 lionrs; at a depth 
of 2.5 mm. it was killed, even through the glass of a closed Petri dish, by 
3 or 4 hours insolation. The B. coli killed in 4 hours in 20 ec, of water at 
a depth of 2.5 nim. had resisted for 7 hours in 40 cc. at a depth of 5 nim. 
Filtration of the rays through i cm. of water which absorbs part of the infra- 
red and ultra-violet did not modify the results previously obtained with 
the full light . Continuous cooling of tlie disli by ice decreased evaporation 
and prevented the sterilisation of the water. This shows heat to plav an 
important part in the bactericidal action of sunlight which a])pears, partly, 
to act by evaporation. Filtration of light through glas.^of any colour great- 
ly reduces its evaporation powder arid, at the same time, its bactericidal 
action. B. coH in broth in a 15 mm. test tube resisted strong insolation 
during 6 hours, but was killed in 8 hours; spread out in thin layers of 2.5 • 
mm. it was destrov^od by 4 to 5 hours’ insolation ; in tubes it lived in dihus^ <1 
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tintl colourttl for 43 Coli 011 j^xitsito rtsistccl 7 hours^ 

strong insolation, ()ii gelatine B. coli in opin dishes was killed by 2 hours' 
insolation ; under coloured glass as in the o])tn air, it was killed by 7 hours' 
insolation. Under iincoloured thick glas.s and under a cover full of wateV 
which absorbed the greater jjait of the infra-red and ultra-violet rays, it 
was killed by 4 hours' iii.solation, whereas it resisted under all the coloured 
^dasses, even the blue. When thin layeis (i mm.) of skin, fat or muscle 
pff .tcettd the gcldtine cultures of B. coli exjjoscd to tlie .mn for 5 hours they 
Wtie not killed. When ice surrounded the dish, thus preventing deskeation 
of the gelatine and the cultures, the bacteria resisted 4 hours’ strong inso- 
lation, even when comirletely exirosed. Gelatine cultures ol Kberth’s 
bacillus are killed by 2 liouis’ insolation ; a very thin layer {about 0.5 mm.) 
of vaseline delays. destiiictinn for about i hour. Stieptocoeei and Staphylo- 
coccus citri’us in tubes on jXitato and in broth with^tood 7 hours’ insolation 
On paper 5 . cilreus lived in all the greenliouses, except that ^dth colouricss 
glass, f('r 22 (lays ; it died in all of them, except the green and the black, in 
38 da\s , (ui gelatine in tubes it resisted moderate insolation everywhere 
during i() days. In gelatine tubes the cliokra vibrio grew well in all lights 
fxcqjt white, and withstood 38 hours' insolation everywhere. Mfcrococcio? 
mcHicnsis on gelatine in tulx^s dt \-elo])ed everywlnre, (‘xcept under green 
glass ; iindei wdiite it was destroyed more ra])idly than under black ; on 
brot h it grew moderatelyin white and blue liglit and died soon ; in red and 
black light it did not grow though it lived 20 days.. Cultures of Herelle's 
cnmrb.'icillus cn gelatine and 011 paper grew well in all tlic hotuses, drying 
U]) and becoming .sterili.'^ed in white, blue and yellow light. They resisted 38 
hours’ insolation in the gn tn, red and black ; on jiaprr they were sterilised in 
21 (laxs in white, blue, green and yellow light. S'lrviHU roseucm gelatine did 
well in all the hiaises, but tliere was a little delay under black. Grape yeasts 
on gelatine in platesgave good cultures which developed guiekU everx'^vhere; 
they were stoppled twice (nit of 6 times and modified 4 out of 6 times in white 
bglit (dcsice'atioii of colonics and medium); continuously in theothei lights 
thee'iiitures are a little flattened after the loth day, espkially in white and 
blue light ; the yeasts were alive ex^erx where at tlie end of 38 days except in 
2 ('lit fd () in the white light. In tubes of must feimentation w'as intense 
mTywherc, but slightly haste ned by light, especially white ; the yeasts 
were alive in all the tubes after 38 days. The pa^xr was steiilised in 21 
(lays in white, blue and yellow light ; and in 38 days in all the* glass 
]ionsx.*s. Yenists a])pear to be especially subject to desiaaition. 

Conclusions. - Sunlight is only bactericidal with prolonged or di- 
rect isolation ; it acts particularly on the surface of dry media and in air 
where bacteria arc more exjwsed to sun rays and desiccation. In liquid me- 
dia the bacteria are only destroyed when tlie light is very intense and at 
diullow depths. 'Total white light is much more active than any partially 
I'olourcal light. Diffused light is insufficient. Blue light is sJightlv more 
hactericidal than other coloured liglits, but much less so than white light ; 
}ellow comes next, then red and, lastly, green which, for bacteria as for 
plants is most closely related to black. 
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The most active part of the solar spectrum is the luminous part ; ultra- 
violet has a slight actioninthe bactericidal efiectof sunlight ; filtration through 
a thick glass which absorbs most of the solar ultra-violet did not perceptibly 
diminish these effects. 'The same applies to iiifra-red ; filtration of sun- 
light through water did not inhibit its bactericidal action. Nevertheless 
heat plays a certain part ; cooling with ice during insolation delayed the 
death of the bacteria and the desiccation of the medium. 

The bactericidal power of the rays appears to be connected both with 
their chemical action and their dehydrating action (on the protoplasm and 
culture medium) and, the author believes, more particularly to the latter, 
which, however, is not exclusive, since it cannot act efiiciently in liquid 
or strongly hydrated media. In this case it W’ould be due to a kind of kinetic 
shock or poisoning by excessive energy. 

Finally the death of bacteria exposed to the sun seems to be caused by 
too great an absorption of energy, of which the first effect is usually de- 
h^'dratation and coagulation of the protoplasm. As it is only the energy 
absorbed whicli acts, the so-called chemical rays with the shortest waves 
are most active on the surface, probably because they are most largely 
absorbed by the bacteria and media. At a depth, howx-ver, the more pene- 
trating calorific rays are more efficient, but can produce no bactericidal 
effects because of their progressive filtration and slight density. Moreover, 
all rays, like all forms of energy, ate destructive or beneficial for living pro- 
toplasm, and consequently for bacteria, according to the quantity absorbed, 
and there is no specific action properly speaking. In the bactericidal 
effect exposure to the air which usually accompanies txjwsure to the sun 
must also* be taken into consideration as it contributes very largely to the 
desiccation of the bacteria and media. 

In practice, bothiin hygiene and therapeutics, it would be useless to 
rely largely on the bactericidal action of sunlight, especially in temperate 
districts, as it has no effect at a depth exceeding a few millimetres and is 
inhibited by thin layers of fat or muscle. 

1071 - Researches, from the Standpoint of Food Hygiene, on the Ganglionic and 
Muscular Virulence of Macroscopically Healthy Organs in Generalised Bovine 
and Swine Tuberculosis. — ChAcSSE, P., in the AnnaUs de I'lniUtul Pa.s/i'«r, Year 
XXXI, No. I, pp. 1-iS -r 4 Tables -f- Bibliography of Publications. Paris, 1917. 

When discussing the historical aspect of the question the author re- 
marks that no value whatever should be attributed to those researches car- 
ried out by ingestion ; he has found that even the guinea-pig readily resists 
the ingestion of several million, very virulent bacteria and a still stronger 
quantity of virus if this consists of coarsely ground bovine tubercle ma- 
terial. He also finds that researches by inoculation are insufficiently search- 
ing for several reasons and faults of technique. Three “ historical " tables 
show, with the results obtained, all tests of the virulence of muscle and 
ganglions, whether by inoculation or by ing stion. 

The author attempted to throw light on the question of ganglionic 
and muscular vir\ilence as regards food hygiene by acting as follows:- 
60 samples (18 pigs and 42 cattle slaughtered for food and seized for gene- 
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ralised tuberculosis) were inoculated subcutaneously into guinea-pigs (3-5 
subjects for each inoculation) in the form of muscle juice and also in the 
form of tissue fragments. The guinea-pigs were killed 45 days after i nocula- 
tion and in no post mortem examination was tuberculosis found. 

The ganglia of the seized animals are rarely attacked in a visible 
manner ; many are of quite normal aspect and the author tried to find whe- 

the macroscopicady healthy ganglia are virulent. The extra-visceral 
ganglia removed were arranged in symmetrical pairs [e. g., 2 popliteal, 
2 crural, etc.) ; the juice and pulp were inoculated subcutaneously into 
guinea-pigs. Virulence was found: — 

a) for the 9 pairs of ganglia from the pig, twice, in each positive case, 

3 tuberculous guinea-pigs out of 3 survivors ; 

b) for the 44 pairs of ganglia from the cow, ii fimes, with, in these 
cases, 100 % of tuberculous guinea-pigs and, in other cases, the half or 
two -thirds. 

CoxCLUSioxs. — i) From the 60 negative results obtained in the muscle 
tests, this tissue is not virulent practically ; in consequence the consump- 
tion of muscle, even when raw, of subjects affected with generalised lesions, 
lias no appreciable danger. 

2) The consumption of iiiacroscopically healthy lymphatic ganglia 
is not without danger when they are insufficiently cooked. 

The law is therefore right, in allowing the consumption of meat from 
tuberculous animals after sterilisation and removal of the ganglia. But, 
not\Yithstanding scientific evideme the sale of such meat at low prices 
after sterilisation is against popular opinion and, in normal times, the greater 
part of such meat is lost. The author therefore suggests as a remedy 
that the State should buy such meat at a low price and preserve it, for use 
in penitentiary establishments. 

1072 - Rice and the Chemistry of Food. — t^uAREacHi, i., in Annan aeih R. Accad/mia 
d’Ai^Ti collar a dt Torino, Vol.I,X, 1917, pp, 41-77. Turin, 1918. 

Rice is a more nourishing cereal than supposed and richer in albumin- 
oids than indicated by the old analyses. The substances hitherto found 
in "riso svestito ” (hulled rice, i.e. freed from its glumelles but not decor- 
ticated) arc : — 

Wafer ; nitrogenous matter (albuminoids), globulin, edestine, or pinto- 
vitelline, glutenin or gluten-casein, gluten-fibrin ; vitamines, in the extern- 
al layers ; ferments, lipases, cytases, diastases ; carbohydrates, starch, 
fibre, hemicellulose, arabanoxylane, xylane (C5 Hg O4), sugar, gum ; fat, 
(rice oil), free oleic acid,ghcerides of arachic, behenic or lignocerinic acids ; 
phos-phafides, pliytin or salt (Ca, Mg) of anhydro-ovi-niethylene-di-phos- 
phoiic acid ; minerals, especially potassium phosphate wuth magnesium 
phosphate, etc. 

Tlie average comjxisition per cent, of good hulled rice is : — 

Moisture 13.17, nitrogen 8. 13, fats 1.29, nitrogen -free extract 75,5, 
mule fibre 0,88, ash 1I03. 

All the chemical elements contained in rice are suitable as food. The 
nitrogen content may reacli, or even exceed, 9 %; Piedmontese rice is 
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superior to rice from India, Japan and Java in this. The albuminoids of 
rice are included in the so-called whole albuminoids because the products 
of their hydrolysis include phenylalanine, tyrosine and tryi^tophane. 

The most important substances and those which have a beneficial 
fluence on the nutrition of the nervous system are found especially, and in 
some cases exclusively, in the pericarp or external coat of the grain. They are 
vitattiines, phosphates of potash and magnesium, phasphiitides, and ferments. 

From TOO lb. of “riso vestito " or “risone” (paddy) are obtained : 
75-80 lb. of " riso svestito ", " sbramato '' or " bnino ” (hulled rice), 
65 lb. of '* riso bianco mercantile " (white commercial rice), 62 lb. of " rise 
camelino ” or “Icvigato " ({X)lished rice), 59 lb. of riso brillato " (coated 
rice), 55 lb. of “ riso brillato stella "or " perla (fancy head). From 20 to 
25 lb. are, therefore, lost and can be used only as a food for live stock. 

The by-products from the decortication of rice (pula) contain no phos- 
phates, but there is much phosphoric acid in the by-products from the de- 
cortication and |X)lisliing of rice. They contain, moreover, ull the vilamines. 
Polished rice contains no vitamin es, the organic compounds of an alkaloid 
nature necessary t(j animal life. Polished rice, even when eaten with other 
nutritious foods more or less rich in vitamines, will always be inferior to riee 
which has been prepared little. 

The people of the districts of Novara. Vercelli, Cremona, etc., who live 
largely on un]^X)lishcd rice, thrive well on it. but this would certainly not 
be so with polished rice because excessive polishing (an almost modern oper- 
ation) lowers the food value of rice. Asiatic peoples, who have used unpo- 
lished rice as their principal food since remote times do not suffer from 
the special diseases caused by und?r-nutrition. It is in those places where 
polished rice has been introduced that special disease l particularly ben-lxri 
which previously occurred rarely, have developed. Investigations made 
from 1896 to 1914 have show'n that }X)iished ri<'e eateiv with or without 
other foods, can produce serious diseases due to under-nutrition, espe- 
cially in the nervous system, and that even with really nutritious fooiU, it 
will always be inferior to rice in the most natural state. 

The author refers to the investigations made by English and American 
chemists and physiologists into diseases cansed by the continual use of de- 
corticated cereals, especially beri-beri (pohmeuritis) caused by decorticated 
rice and part'cularly by poPshed -rice, i. e. rice completely dejirived of its 
outer layers. Photographs are given of hens fed on white or polished rice. 
In a short time the birds contract polyneuritis and die, whereas others fed 
on iindeeorticated rice do very w'cll . Attention is drawn to the w'ork of 
C. Funx who, in 1912, isolated from rice bran a vitamire which rapidly 
cures, and even prevents beri-beri (i). 

From all points of view, chemical, physiobgical, ecx)nomical, the use 
of rice prepared ccgjessively, and especially polished, should be absohitely 
abolished. It is said that j)olishing is necessary for keeping rice and mak- 
ing it fit for transport, etc. The rice kept for over a century and analysed 

(t) As reiiuriis vitajnines, polyneuritis, etc. . see /O. ua S, Xop. 833. 824 ami ^351 

Rt July, Xo. ;iii \i(th the note. 
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Ballanu was, h(AVv.\^T,i]ot ]x>lisht;d rice,TK)r is tliat which comes to Eur- 
ope from very distant countries. The rice iinported into Enroj)e is paddy 
and partially prepared rice, such as exjjorted by Italy, ]K)lished rice (“ raf- 
finate "or “ camolino ”) cannot stand journeys. 

In healthy and rational feeding i]n|X)lishul rice and rice prc]>ared to a 
slight extent only should be used as |)olishingis opposed to all the scientific 
and prac'tical laws of feeding. 

1073 - Coffee Substitutes Made with Lupin ([) and their Disadvantages. Jvcxtjv- 

ROTH, ir. IiisUtuloot' J:yc'i(.iic,lyO(lzl,iri Zatschnft fur Unkr^uchun'^ dtr Xahr- 

uHii CtcniisstniUci , Vc)!. \'I, Xo. 35) pp. 240-2^2. MutiRlcr, 

At tile pre.sent day coffee substitutes coritaiiiing as ranch as 50 % cd 
lupins are being used in Germany, The infusion made from the,,e substi- 
tutes has an exceeding bittci fl^vonr, difficult to impn^ve by the addition 
of sugar or milk, This proves that tlie toxic substance contained in the 
lupins (lupinin) h.as not been removed. Roasting is not sufficient to elimi- 
nate this substance, although some workers maintain it is, and recent in- 
vestigation- (Brmjer and LoKSXERjshow that lupins if inefficienlly treated 
and consumed as in these substitutes can cause illness and must be consi- 
dered as unlit for hniiian eoristiinption. For this reason the nn-asures al- 
ready taken in Austria to prohibit the use of lupins ns a food should be 
adoped everywhere unless there is sufficient guarantee that the requisite 
preliiiiiiiaiy treatment has been t-arned out. 

1074 - The Antiseptic Value of Some Essential Oils. — cavll . l ., in Comptfs hemius 

des Sianci's deVAcadimie ics Sciences, V(j 1. ClyXVI. Xo, jjp. icuis, Ma\' z i 

loiS. 

The author classified a certain number of essential ods according to 
their antisejitic value, by dettrmining for each the minimum quantity ne- 
cessary to prevent all baettrial growth' in ordinary nentralistd meat broth 
plentifully sprinkletl with water from a septic source. The inhibiting quan- 
tity of pheiml under the same experimental conditions being 5.6 the 
aiithc r obtained the following ('lassification foi essential oils according to 
the quantity required to inhibit giowth 

Thyme 0.7 ; marjoram i.o ; orange-peel (/il i .2 ; verbena 1.6 ; cassia 

1.7 ; rose 1.8 ; cUat 2.0, eucalyptus 2.25 ; mint 2.5 ; geranium {Rose de 
France) 2.5 ; vetiver 2.7 ; bitter almond 2.8 ; gaultheria 3.0 ; geranium 
(Indian) 3.1 ; winter-green 3.2 ; nr.'adowsweet 3*3 1 ^pike-kivender 3.5; ani- 
seed tiee 3.7 ; iris 3,8 ; common cinnamon 4.0 ; wild thyme 4.0 ; birch 4.8 ; 
anise 4.2 ; mustard 4.2 ; rosemary 4.3 ; cumin 4.5 ; ncroli 4.75 ; lavender 5 ; 
balm 5,2 ; ylang-ylang 5.6 ; juniper 6.0 ; sweet fennel 6.5 ; reseda 6.5; gar- 
lic 6.5 ; lemon 7.0 ; cajeput 7.2 ; sassafras 7.5 ; heliotrope 8.0 ; cedrate 8.J ; 
tiirpenfino* 8.6 ; parsley 8.8 ; violet g.o ; camphor 10. 0 ; angelica 10.0 ; 
patchouly 15.0. 

Seven months after inoeulatio^i the culture plates were still sterile 
when the above quantities were used. 


(1) other cofTce substitutes reeuitly piu tui the market see R. Xov. ami Dee. 
Nos. 102: and 1131. Sir also Xo. 1134 of this Kvird'. (Ed.) 
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1075 - Recent Investigations at the Imperial Inititute (i).— B^ihUn of ^ke 

Institute, VoL XV, No. 3, pp. 297*334, 353 * 440 . London, Jnly-Septmber, 1917. 

Agricultural products of Cyprus {2). •— Cypius is essentially an 
agricultural country and most of its exports consist in products of the soil. 
In 1915 the quantities of the most important products were wheat 
I 750 000 bushels, barley i 900 000 bushels, oats 375 000 bushels, cotton 
23 982 cwt., silk cocoons 651 207 lb., olives 59 756 cwt., grapes 479 71^ 
cwt., carobs 245 914 cwt., pomegranates 115396 cwt. The exports also 
include oranges, lemons, wool, hides, etc. The Agrictiltural Department was 
re-organised in 1913. There are an agricultural school, summer vacation 
courses for school masters, and travelling instructors. ^The Agricultural 
Department has undertaken experiments with new crops, especially fodders 
and foodstufis (of these last rye and lucerne are now being grown by the 
farmers), the introduction of new varieties of tobacco and cotton, the im- 
provement of vine and olive cultivation, silkworm breeding, bee-keeping, 
and methods of controlling insect pests and fungoid diseases, etc. 

At the Agricultural Stations of Nicosia, Asbia and Akaki the Allen's 
Improved Long Staple, Mebane's Early Triumph, and Sakellarides varieties 
of cotton have been cultivated and, in addition, the New Orlean.s variety, 
grown to a fair extent in Cyprus, was also cultivated at Nicosia. At these 
stations, the highest yields were obtained with Triumph, which gave 271 lb. 
of lint per acre at Nicosia and 373 lb. at the two other stations ; this 
variety was also the earliest. Samples of Allen’s Improved and Mebane's 
Triumph were examined at the Imperial Institute and gave good results. 

Table I shows the composition of some essential oils extracted from 
seeds or plants in Cyprus, as well as of the cake, according to the analyses 
of the Imperial Institute. Aniseed {Pimpinella Anisum), of which i 000 
to 2 000 cwt. are exported annually, was sold at London before the war 
at 27s. 6^^. per cwt. The seeds yielded 2,8 % of essential oil. The cake 
contains neither alkaloids nor cyanogen etic glucosides, and may be used as 
a cattle-food. Coriander seeds {Cofiandrum sativum) gave, by steam dis- 
tillation, 0.48 % of essential oil, white cumin .seeds [Cuminum Cyminum) 
3.4 % of oil containing about 50 % of aldehydes, and black cumin seeds 
{Nigella sativa) 0.3 %. The cake of the first species contains no alkaloids or 
cyanogenetic glucosides, that of the last two contains a trace of alkaloid, so 
that their use is not advisable unless trials are previously made. The essen- 
tial oil of black cumin seeds has no commercial value because of its dis- 
agreeable odour. The fixed oil, extracted with solvents {44.8 % of the seeds 
is estimated to be anhydrous) is brown and has a pronounced flavour and 
odour, so that its use as an oil-seed is only advisable w’hen there is a scar- 
city of other oil-seeds. Its properties are:— sj:>ecific gravity 0.8614, se- 
lidifying point of fatty acids 22.3'^ C., acid value 101.2, saponification value 
198.0, iodine value 123.8 %, unsaponi^ble matter 0.9 %. 

The ordinary origanum oil produced in Cyprus is obtained by the di- 
stillation of Origanum dubium. In 1913 a new form, locally known as “ rik- 

(1} See R. Jan., igrS, Xf.. s. -- {2) See R. i'li-s, No. 376. (ArA). 
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banon was found near I/apithos and subsequently described by Holmes 
as a new species under the name of 0 . Bevani. Dried plants in flower (with- 
out the roots) yielded 1.9 % of essential oihi. e., about half that obtained 
from ordinary origanum. This oil contains about 75 % of phenols which, 
instead of containing only one carvacrol, as those of 0 , dubiuifi^ consist of 
a mixture of approximately 41 parts of carvacrol and 34 of thymol. 

Ta^LE I. --- Composition of the essential oils of Cyprus 
and their cakes. 



Pimpinelh \ ■Coriandrum Cuminum 
Antsum i satkum \ Cyininum 


Essential oils: 


Spedik gravity at i5«C . . 
Optical rotation in loo nini, 

tutie . * 

Refractive index 

3-iIuhility ill 90% alcohol: 
soluble in ....... . 


qO I 

1.55701 24 e 

2.8v()l-:a I_5'C. 


0. 879 

— 12 20' 

1. -167 at 20 C 

1.9 


O.95O 
f I 30' 

1.5 10 at 23 c 


m iioint 1 7^'' 5 C' 

; — 



C«kv ; : 



•Moisture 6 0 

Crude prnteins, 21.3 » 

6.5 % 

12.8 

8.7 % 

17.6 . 

Consisting of ; true proteins . 

OtJbr uitrogeuous substances 

19.3% 

2.0 . 1.3 . 


Fat- 29.7 % 

Jtarch, etc. (by dilTerenct*) , 26.9 « 
'ibre 10 9 0 

% 

26.7 ' 

29.2 

30 % 

27,9 

To. 2 ■ 

\atriciit ratio i ■ 

9.2 

J . ^ T •. 1 n 

5-6 ■ 


17.2 % 


98 


^ D-J 

M 7 


Origanum 

Betani 


0.95 ^ 

- 0 24' 
1.51 at 23 C 

2.7 at 1 50 c 


Kyko oats from Cyprus were cultivated at Kew, where they were iden- 
ified as Avena saliva var. obiusaia Alef. They are commonly cultivated 
n 6outh>Hastern Europe as well as in France, where they are known as 
Ivoine blanche de Hongrie, de Pavolic, de Turquie, or de Russie. At 
xew they reached a height of from 5 to 6 ft, without the roots but including 
he heads which were about i ft. long. The analyses given in Table 11 
vere made from plants in flower. The composition of white cumin chaff 
how's it be of |^eat food value. 

Squill [Urginea Scilla ~ Scilla mariiima) is fairly coniinoii in Cyprus, 
>ut IS not utilised. Dried slices of the bulb .sent to the Imperial Institute 
^ere declared to be unsaleable because of their brown colour as the British 
^nd United States Pharmacopoeias only accept )^e]Iowish-white bulbs, 
■here are two varieties of squill, one with white bulbs, the other with red 
'Ubs (the Cyprus squill belongs to the latter variety) ; both are of equal 
^tdicinal value. 


Ills] 
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'Cable II. — Percentage, compoaition of Cyprus grains, 
chaff and hay. 


■■ 

Chick peas 

Oats 

Oat straw 

Kyko oat 

hay 

W'liite 
cumin chafl 
(stems 
and seed? 

Moisture 

10.3 

8.4 

8.9 

8,8 

10.6 

Crude protein .... ■ ; • • 

21.7 

8.9 

2.6 

5-4 

9-6 

Consisting of : true proteins . . 

18.6 

7.9 

2.1 

3-7 

73 

Other nitrogenous substances , 

3-1 

I.O 


X.7 

2.5 

Fat 

G.i 

6.0 

1.6 

1.3 

4.6 

Starch, etc. (by dUfcreiicc) . . 

57-7 

59.0 

; 41.8 

40.0 

46 .f> 

Fib»e 

1.6 

13.2 

{ 32.3 

35-2 

16.5 

Ash 

2.6 

4-5 

1 12.8 

9.3 

1 ^ 4.1 

Nutrient ratio 

I : 3.3 

I ; 8.2 

i I : 175 

I : 8 

I ; 6 

Food units 

127 

96 

1 52 

i 57 

! 

^^2 


The liquorice plant {Glycyrrhiza glabra) grows wild in some parts ot 
the north and- east coast of Cyprus. Two samples, called Lapithos and 
Famagusta, from the place of their origin, gave on analyses the following 
figures respectively: — Moisture 8.4, and 7.7 %; ash 7.8 and 6,0 %, extract 
*ou maceration with chloroform water 27.1 and 23.6 %, glycyrrhixin 10.2 
and 9.g%. 

Tobacco growing in Cyprus. — After the British occupation tobacco- 
growing was abandoned in the island, and the tobacco used imjxrrted from 
Macedonia. Owing to the rises in the price of tobacco of late years its 
cultivation has recently been taken up again and, in 1917, a yield of 12 ooo 
bales was expected. Since 1914 the Agricultural Department of Cyprus 
has been undertaking a series of tobacco growing experiments in different 
parts of the island with the Samsoun, Kavallas, Xanthi and Trebizond 
varieties. The results improved each year and were entirely satisfactory, 
About Vs of tbe tobacco now produced in Cyprus is made into “ Latakia 
or fumed tobacco by fumigation for four or five months. This process wae 
introduced into the island by Syrian refugees and with it fermentation, 
selection of the leaf, etc. require neither great skill nor care, and became of 
secondary importance. Latakia tobacco exported into England sold well 
there. A wild plant, elecampane, locally known as “ gonisos ”, grr^ws 
very abundantly in the island and is well suited to the fumigation process. 

Sunflower stems from Rhodesia. — The cultivation of sunflowers 
for seed production is increasing in Rhodesia. In 1916 it occupied i 76b 
acres and yielded 500 tons of seed. It should be possible to extend its cul* 
tivalion much more and to make an additional profit from the stems. The 
sample sent to the Imperial Institute for examination consisted of niaiu 
stems about 6 ft. long, i % to i V4 in- in diameter at the root and 
V4 in at the top, containing a firm, white pith with a specific gravity of 
0.043. The. constituents of the dry pith were; — ash 18,6%, protein? 

[I0T5] 
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3.4%. %' fit>re 21.8%. As compared with maize pith it contains 

much more ash and much less fibre. It might be used as a food for cattle, 
but it must be remembered that the Division of Chemistry of the United 
States Department of Agriculture [BuUetinKo. 50, p. 27) has shown the food 
value of maize stems to be increased by the removal of the pith, which is 
the least digestible part and is very absorptive. Sunflower pith contains 
too little cellulose to bt‘ used for the extraction of this product. Its fibre 
is too short and brittle to replace sola {Acschynomene aspera) pith in the 
manufacture of sun-helmets. The entire stems yield 37 to 38 % of pulp 
which gives a fairly good paper which does not, however, bleach well. If 
the pith is removed from the chopped stem b}' ser aping and winnowing, 
^36 ^0 a pulp is obtained which gives a better paper, but also does not 
bleach well. 

Tile stems examined contained 10.3 % of moisture and 10.7 % of ash 
of the following co]np(jsition potash 49.6%, soda 2.3%. phosphoric 
acid 1.5 The best use to which these stems can be put is to chop them 
up finely and .spread tlieiii as manure, since they ermtain about 5 % of po- 
taslu or else to burn them and use the asli as a potassic fertiliser or for 
the extraction of jx)lash, as is done in Russia. 

Rari-ia or bass: its production, preparation and utilisation. 
-- Raffia or bass, used for tying plants and in grafting is obtained chiefly 
from Raphia pedmmdaia of Madagascar, which is essentially a coast spe- 
cies. The principal centres of production of the fibre are the provinces 
of Majunga, Xossy-Be and Analalava, and the cast coast botween Tama- 
tave and Vatomandry . The same sjx'cies also occuis i n Hast Africa. Other 
palms also >'ield rafifia, but of a quality inferior to that of Madagascar. 
The iiK'st important of these are : — R. vtuiferu (— R. taedigi'ra), abundant 
in many parts of West Africa, R. laurentii, R. Geniilii, R. Munhiatorum, 
R. which with R, vmifera and other species occurs in lapge numbers 
in the Belgian Congo, R. lon^ifioya of the Ivory Comst, etc. 

R. pcdunculata can be used for the extraction of fibre when about 
15 years old and attains its maxi mum yield when 40 to 50 years old, when 
fnu'tification begins. The raffia strip consists of the leaf epidermis, which 
is strongly thickened on the exterior and bands of sclerenehymatous cells 
immediately bemeath it. In R. pednnculaia these bands of scblerenchyma 
are separated from one another by one, rarely two, thin-walled parenchy- 
matous cells. A palm gives on the average 10 leaves a year, but as some 
are left to develop, only an average of 6 is cut, weighing altogether about 
225 lb. and yielding 3.22 % of dry raffia, or about 7 ^ 4 lb. a year. Before 
the war the price of raffia at Taniatavc was from £ 18 to £ 24 per metric ton. 
In i()i4, 4 424 metric tons of raffia with a value of £97 329 were exported 
horn Madagascar. The raffia trade is also beginning to develop in West 
Africa and in some parts of East Africa. Raffia is used in Alhdagascar 
for the. manufacture of relatively fine fabrics (nlade^^'ith the fibre alone or 
mixed with cotton or silk), of mats known as " rabannas ", of hats, etc. 
ffi Zanzibar sacks are made of it, in France mats, carpets, baskets, curtains, 
etc. It lives easily. 
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“Wild Olive Fruits. (Ximenia amcricana) from South Africa (i). 
— This species, widely distributedin tropical Africa, India, Ceylon, Brazil, 
the West Indies and the tropics generally, has fruit known by different names 
according to the district in which it is found (wild lime, mountain plum, 
seaside plum , citron of the sea, etc.). The natives of the various countries 
and different writers disagree in the properties attributed to it. Some say 
it is edible (Watt, SchwEinfurth) , others that it smells of prussic acid and 
that no animal will touch it, and'others (Safford) that it is much relished 
by a species of dove. There is also much diversity of opinion with respect 
to the kernels of the fruit which are edible according to some, purgative or 
poisonous according to others. A sample from South Africa was examined 
at the Imperial Institute with "the following results Average weight, _ 
of the. whole fruit, i.6 gni., of the kernel, 1.2 gm. ; oil yield of the kernel' 
(containing 3.4 % of moisture) 65.6 to 65.8 % (equivalent to 67.9 and 

68.1 % from the dry kernels) by extraction with light petroleum and ace- 
tone respectively ; specific gravity at 15^., 0.9221 and 0.9220 ; acid value, 

2.1 and 1.6 ; saponification value 170.4 and 172.7 ; iodine value, 93.6 and 
88.8 % : unsaponifiable matter 2.9 % including 2% of a rubber-like sub- 
stance which makes the oil very viscous and makes it uncertain whethci it 
could be used for commercial purposes (lubricating, soap-making, etc.) 
before technical trials on a large scale have been made. The oil is non- 
dr \dng. The rubber -like substance does not appear stti table as a rubbti 
substitute. An analysis of the meal gave the following results Mois- 
ture 6.2 % ; crude protein 38.8 % of which 33.4 % were true proteins and 
5.4 % other nitrogenous substances ; fat 5.3 % ; starch, etc. (by difference) 

38.1 % : fibre 6.3 % ; ash 5.3 % ; nutrient ratio i. : 1.3 ; food units 148. 
It contains no cyanogetic glucoside.*^. It is v-ery rich in protein, but as 
feeding trials in Germany did not give very good results, it w^ould be well 
to make further trials before deciding the question definitely. 

Three new oil seeds from West Africa. — These Seeds are known 
as “ X’gore nuts ” Gore), “ N’kamba nuts ” (HeisUria sp.), and 

“ Strephonema kernels ’’ [Strephonema sp.). As these species have only 
been identified botanically by the fruit they are uncertain or incomplete. 

The results of analyses of the oils and cakes arc given in Table 111. 
The oil of the first species (yield, 7^*7 % kernels) is of a dark 

colour and ha*s an unpleasant smell. It is viscous, and may’^ be used for 
lubricating, soap-niaking, etc. ; it is non-drying. The oil of the second 
species (yield, 16.3 % of the dry kernels) is 110 11-drying and could be used 
for various industrial purposes. The fat of the third s^xcics (yield, 41 S % 
of the dry kernels) melts at 29‘^C., contains 6.9 % of glycerin, and has a 
neutralisation value of fatty acids of 183.2. None of the meals contain 
alkaloids or cyanogenetic gluccsides, btit that of N'kaniba nuts appears ta 
contain saponin and that of Strephonema kernels a considerable quantit} 
of tannin (a sample contained 7.3 %-of moisture, 44.3 % of matter in- 
soluble in w^ater, 17.7% of non-tannin extractive matter, 30.7% of tannin, 

(i) SeeaL'j' R‘. Scji ., i Xn. 

[i.rs] 
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0 3 % of ash, tintometer readings for a 0.5 % tannin solution in a i cm, 
cgii red 7.4, yellow 15.9). It seems unlikely that this meal may be used 
as a tanning material or for the manufacture of tanning extract, but. the 
extract, which is dark purple-red, would give a dark-coloured leather. 

Table II. — Properties of the three oils and the meals 
corresponding to them. 


; 

N’gore 

Nuts 

N'kamba 

Nuts * 

Streplionema 

Kernels 

Specific iVcight at i5"C 

o.gS; 

0.931 

0.8596 

Solidifying point of fatty acids. . 

. < 8 C 

: ^ 


Acid value 

17.7 

26.1 

8.0 

Saponification value 

igo 

194.8 

iSi.i 

Iodine value 


93’ 2 % 

67.0 % 

Hehtier value 

83apiir<^v. 

*94-5 ' 

— 

Insoluble fatty acids 

80. 3 % 

93' t % 

— 

Unsaponi Gable matter 

. . 2.8 I 

I.I 9 

— 

Volatile acids, soluble 

l.o 

2-05 

0.9 

V(tlatile acids, in&'tUible 

12 appro.x. 

‘.95 

0.2 

Acetyl value 

‘ ■ ^5-5 

“ 

• 


Moi^^ture 

6.8 % 

6.2 % 

7-3 % 

Cru<lc protein 

43.4 " 

18.9 ' 

9..3 • 

Consisting of: true proteins . . . 

• ■ 3;-^ % 

15.5 % 

3.2' 

Other nitrogenous substances . . 

. . s.S . 

3.4 • 

t -3 

Fat. 

■ 7.^ % 

1.3 % 

0.0 % 

Starch, etc. (by difference) 

26.9 ' 

6S.4 . 

69.9 

Fibre 

■ , 1 8.8 ■ 

2.4 • 

' 9.1 * 

Ash . - 

. . 7.1 

2.8 

3-3 • 

Nutrient ratio 

I : I 

1:3-8 

— 

rood units ■ 

■ 1 153 

119 

— 


Indian. TRADE in oil seeds. — The annual production of oil seeds in 
India is well over 5 million tons of a value exceeding £ 50000000. The 
paper under review^ is divided into two parts, one which treats of the trade 
generally, undone dealing in detail with each seed, its oil and by-products, 
nrmiely : — cotton, linseed, higer seed [Quizotia abyssinica), rape {Brassica 
campestris), Indian rape {Eruca saliva), mustard, poppy, ground nuts, 
sesame, castor seed, mowra, m’ahua or mowa [Bassia laiifolia, B. longifolia, 
B. buiyracea), copra, and coconut oil. A table gives the world’s trade in 
these oils and the Indian exports for 1913-14. and their importation into the 
chief countries consuming them. 

A POSSIBLE NEW SOURCE OF THYMOL. — Before the war thymol was 
obtained commercially only from ajowan oil, distilled from ajowan seeds 
{Caru 7 n copticum) which were exported for this purpose from India to Ger- 
many. 

Among the plants considered as a possible source of thymol is Ocimum 

[IITS] 
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viride, a native of West Africa which has been introduced into India 
Cyprus, and the West Indies. In the wild state this plant reaches a height 
of 3 ft. to 6 ft., and is perennial. It is sometimes known as " mosquito 
plant ” because it is supposed to keep thCvSe insects away. Several samples 
of 0 . viride leaves from Nigeria and vSierra Leone were examined at the Im. 
perial Institute and, on distillation 0.35 to 1.2 % of essential oil containing 

32 to 65 % of thymol was obtained. The Institute obtained seed of this 
species from Sierra Leone and distributed it in Seychelles, Cyprus and the 
East Africa Protectorate. The plant did well in Seychelles, and two sam- 
ples of oil distilled locally wore examined at the Imperial Institute. lAaves; 
from four month old plants tvhieh had just started flowering gave, on dis- 
tillation, 0.5 % of oil. Eonr months later the bushes were 6 ft. high. By 
distilling the upjxu 8 in. of the shoots 0.45 % of oil was obtained. The 
total yield of oil was nearly 3 % tons per acre. Live or six cuttings a year 
may be made. The trvo oils, from the leaves and the stems respcetivelv. 
had the folllowdyg properties sixa ific gravity at 15^ C., 0.042 and o.(j24: 
optical rotextion ao + 1^5' and + ^>- 6 ° ; phenols, 62 % and 52 % ; solubility 
in alcohol, soluble in 3.1 vols. of 70 alcohol at 15*^0, and insoluble in 2y 
or less vols. <d 70 % alcohol, but soluble in 1.4 vols. of 80 % alcohol at 
150C. The phenols in both oils seem to consist entirely of thymol. 

Indian hknuanL {Hyoscyamus mn/iczf.s). — This plant is now the 
chief source of atropine, and is obtained commercially from Egypt auel the 
Soudan. The species also occurs commonly in India. A sample froni 
dia examined at the Imperial Institute a few years ago contaiiudonly o.i % 
of total alkaloid, much less than is found in the Egyptian plants. A sam- 
ple of Indian henbane (probably H. inuticus) examined by Barnes in 
1916 contained 0.827 % mydriatic alkaloids. A specimen grown at the 
Koilpatti Agricultural Station, ]\radras, and examined by the Imperial In- 
stitute in 1916 yielded 0.61 % of total alkaloids (equivalent to 
the dry material) which crystallised easily and consisted of hyoscyaniim- 
The results of this cultivation test were, therefore, satisfactory. 

Baobab xvood .\nd bark from South Africa. — Baobab (.L/tu/- 
sonia digiiata) occurs frequently in tropical Africa and India ^ and has been 
introduced into the West Indies. The fibre, extracted from the inner bark, 
is used by the natives for making ropes and sacking, and small quantities 
are occasionally sent to England from the West Indies for use in the mams 
facture of paper. The Inq^erial Institute ex ami ned samples sent from Smith 
Africa' in 1917 to ascertain their value for paper-making. The air-dried 
WMiod contained 10.2 % of moisture and 32.5 % of cellulose. The fibres 
were 0.7 to 3.2 nun, long, but mostly from 1.5 tn 2,5 mm. On boiling with 
caustic soda 48 to 50 % of dry pulp were obtained. The air-elricd bark, 
contained 9.2 % of moi,stnre and 44 % of cellulose. The fibre was from 
i.o to 4.6 mm. long, but mostly 1.7 to 2.4 mm. Boiling it wich caustic 
soda gave 27 % of dry pulp. From the inner bark alone was obtained 

33 % of excellent quality pnip which, however, did not bleach satis* 
factorily. On the other hand, if the whole bark is used the pulp contains 
sclerenchyniatons cells which are not removed by washing and make the 

[>• 15 ] 
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pulp gritty and too hard to be used. The pulp from the wood is less good 
than that from the inner bark and is less satisfactory for paper-making. 
Owing to the lightness and bulkiness of the wood it would have to be made 
into pulp in the countries producing it. 

^076 - Australian Interstate Conference of Agricultural Scientists. - lu The journal 

lh>' Ikparlmentot A::ficult:ire oi ^auih Australia, Val. XXI, No. 5, pj). ,V<lc- 

iaiUc, 11)17- 

A Conference attended by agricfiltural scientists from all the Austra- 
lian States convened by the Federal Government at the instance of the 
Advisory Council of Science and Industry, was held in Melbourne from No- 
vember 9th to November i6th, 1917. A number of j^apers dealing with 
different asi3ects of agricultural science were read and discussed. The 
following resolutions were carried by the Conference and forwarded to 
the Executive Committee of the Advisory Council of vScience and Industiy^ 
of the Commonwealth of Australia. 

I. lhat a Seed Improvement Committee^’ be formed, which 
should , among other matteis, deal with : — a) The nomenclature of cultivated 
varieties of farm crops ; b) the elimination of undesirable varieties of crops ; 
c) the exchange and dissemination of seed samples for researcli work ; 
rfjthe recommendation of money grants to approved vState or other Insti- 
tutions for work in connection with seed improvement and the introduc- 
tion of improved varieties of crops. 

II. - ihat in view of the benefits to be derived from the systematic 
introdiictitm of sc'cds and plants into the Commonwealth and to ensure 
more economy of effort in this direction on the part of all the States, this 
Conference is of the opinion tliat as soon as practicable a Plant Introduc- 
tion Bureau should be established, tlie functions of which would include : — 
i) Arrangements for the introductiem of new and usedul agricultural plants 
from other countries into the Commonwe'-alth ; 2) the systematic testing 
nf these introduced plants -in cooix^ration with State Experiment Farms ; 
3) the systematic recording of the results of such tests, 

ni. — That each State IX'partment of Agriculture should continue 
or initiate the work of improvement and selection of its cultivated crops 
as part of its regular work, and that such work of ini])roYement be on uni- 
forni lines in all the States. 

IV. — Tliat the aist in cereals, particularly black rust in wheat, which 
IS common in all the States, and in some seasons largely reduces the vdelds, 
he made the subject of a s^xcial investigation in connection with plant- 
hreeding. 

V. - That the Executive Committee of* the Advisory Council be 
asked to arrange for an aruiual meeting of plant-breeders from the different 
States, with a view to co-ordinating their work and arriving at a uniform 
policy without interfering with individual methods, -The meeting to be 
fixed at a convenient season of the year (July). 

VI. — That an organisation should be established to deal with the col- 
lection, propagation, improvement, and cultivation in suitable areas of the 
njost promising indigenous grasses and fodder plants. 
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VII. — That it is advisable to closely investigate the tobacco in. 
dustry in Australia, both in the interests of the producer and with a view 
to retaining locally the profits of manufacture. 

VIII. — That in view of the high prices ruling for fibre products and 
the desirability of making Australia self-contained in the production o{ 
fibre, a thorough investigation be made into the possibilities of fibre cml. 
tivation in Australia, particularly flax and sisal hemp, and the possibili. 
ties of producing these fibres for local manufacture of for export. 

IX. — That the Advisory Council of Science and Industry be asked 
to ascertain whether the British Government would be prepared to purchase 
dew-retted flax fibre from Australia in 1919, and if so, what quantities and 
at what price f. 0. b. 

X. — The Conference is of opinion that the prospect of commercial 
production of power alcohol from certain crops is promising, and suggests 
that special experiments should be arranged by the Ad\Tsory Council of 
Science and Industry to determine the actual yields of alcohol obtainable 
from these crops, including sorghums in various stages of development. 

XI. — That the Conference welcomes the proposal of the advisory 
Council to investigate the utilisation of Australian phosphates, and suggests 
that this investigation should include manurial trials, particularly on 
pasture lands in those of the States which possess such phosphates. 

XII. — That in view of the need for a supply of scientific investigators 
into agricultural and pastoral problems the Advisory Council of Science 
and Industry be requested to direct the attention of the various Australian 
Universities to the subject. 

XIII. — In view of the prominent position occupied by the United 
States of America in scientific and practical agriculture, and of the similarity 
of the dimat ic and economic conditions of that country to those of Austra- 
lia, this Conference recommends the early appointment of a ix^rmanent agri- 
cultural representative from Australia to the United States, whose diite 
should include keeping Australia in touch with improved scientific and prac- 
tical methods in agriculture and the supply of promising varieties of cereal? 
and other crops. 

XTV. — That the Conference expresses its appreciation of the action 
of the Execiitiv^e Committee of the Advisory Council of Science and In- 
dustry in calling it together, and is confident that the opportunity of meetinc 
and consulting together thus afforded to agricultural scientists from the 
different States will be beneficial to agricultural progress in Aiistraliii. 

CROPS AND CUUTiVATiON. 

1077- Investigations into the General Movements of the Atmosphere. — g.\kkigoi 

I,AGRi\?;CE, P., in Compies rendus de i' Acadimu dcr^ 5nt s, V'ol. CLXV^Il , N<.». 4 , pp. C ' 
■ 172. Paris, 1918. 

The general movements of the atmosphere affect, during periods of 
greater or lesser length and in well-marked directions, whole zones of the 
hemisphere. In ev^ery season the general circulation is characterised 
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areas of high and low pressure, registered at tlie Signal Office t-f Washington. 
As a result of the general movement in question these are subjected to trans- 
formations and displacements which rise or fall. The resulting effects in 
eacli district are noted on the charts of the various meteorological stations. 
Unfortunately the conq^lexity and duration of the irhenomenon make it 
very Jiard to understand, and to recognise it it is n^essary to examine a long 
series of charts. To make this easier the author has evolved an original 
method of examination. Each chart is considered as an instantaneous 
photo of the phenomenon, and the charts are joined to each other by tlie 
requisite number of intermediate conditions. When reproduced on a 
cinematograph film and projected, these scries of charts give the impression 
of a fairly rapid movement, the different phases of which can be easily 
distinguished. It has thus been possible to prove i) that the low and 
liigh pressures (at the surface of Europe and North America) follow a tra- 
jectory, sometimes to the north on the both parallel, sometimes to the south 
m the 30th, so that, in a given region, the atmosphere is subjected to a 
sort of respiration as a result of the alternate rise and fall of this trajectory ; 
2) that the displacements of the trajector)^ involving, at tlie time of falls, 
tk formation of elongated isobars which precede the gusts, mate it possi- 
ble to determine exactly the periods when these are to be feared ; 3) that 
these phenomena are reproduced in accordance with a fairly well-defined 
law of periodicity. 

The study analysed has shown astronomical relations similar to tliose 
diown by Potncar^ in his study on the displacement of the field of tlie 
ir.ide-wiiids. Both above and below the 30th parallel, the action of the 
moon usually draw.s with it, in aggregate movements, vast areas of the 
liomisphere. Thus, by the help of this periodicity it is ])ossible to connect 
with the movements of the moon (chiefly in declination) tlie general mo- 
vements of the atmosphere and, in each region, the displacement of the 
trajectory from the centre of depression. If the movements on a given 
meridtaU and those near it are known it is also jwssible to deduct the pro- 
bable succession of the phenomena during one day, and to state, for exam- 
ple, that during that period the centres of depression will tend to pass 
t' the north of the point of obser\'ation, that this movement will be more 
iiiiirked towards the evening, etc. 

1078 - The Effect of Weather on the Yields of Potatoes, Wheat and Maize, in Ohio, 

U. S. A. — Warren Smith, J.,m the Monthly Weather Rcvicn', Vol. XLH, Xo. 2, pp. 

4-15 Ell'S. : Vol, XLIII, Xo. 5, pp. 2 j:- 2 36 + 23 Figs. ; Vol. XLIV, Xo. 2, pp. 74- 

75. Washington, February, 1914 ; INLiv. 1915; Febmary, 1916. 

The author has made use of the abundant meteorological and agro- 
homierd statistical data collected by the Weather Bureau, Bureau of Stati- 

and Bureau of Crop Estimates of the U. vS. Department of Agricul- 
aire to investigate the influence of weather on the distribution and vields 
^1 ptatoes, winter wheat, and maize in the State of Ohio. 

T — Potatoes. — The most important weather factor for this plant 
>s normal temperature during July ; if it exceeds normal the yield will be 
“EK'h below average. The coefficient of negative correlation is very high : 
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r = —0.51 (i). When r is calculated for the other months or groups of 
months the vdues obtained are always negative, but less high than 
those for July. They are: — May, — -o.io; June, — 0.22; July, — 0.51- 
August, — 0.31 ; September,' — 0.21; October, — O.ll ; June and July 
combined, 0.50; July and August combined, — 0.050; June, July 
and August combined, — 0,49. 

The effect of the rainfall is much less marked than that of temperature. 
Only July and July aud August combined have a positive and fairly marked 
correlation coefficient, 0.33 and 0.37 respectively, values 4 and 5 times 
that of tile probable error. Thus, for a good potato harvest in Ohio, July 
should be cool and damp. 

A closer examination of data for the counties of Franklin, Madison, 
and Pickaway, based on meteorological values for periods of ten days as 
well as for those of one month, not only conffrmed the statements made 
with respect to the whole of Ohio, but shewed yet more clearly the spec ial 
importance of the first ten days of July. The correlation coefficient be- 
tween the yield of potatoes and the temperature during these ten days was 
0.4, much above that cf the other ten day periods. 

It is im'^rtant to know at what stage the plant is particularly sensi- 
tive or exacting witli respect to the weather factors, in other words, to 
determine the critical stage of the potato ^ith regard to temperature and 
moisture I2). Forthis purpose the phenological and meteorological observa- 
tions made by Mr. T. Mikesell at Wauseon (Fulton County, Ohio) from 
1883 to 1912, proved exceedingly useful. The vegetative period of the 
potato is subdivided into three sub-periods : — i) from planting to the ap- 
pearance above ground ; 2) from the appearance above ground to flowering; 

3) from flowering to ripening. For these three sub-periods and for the two 
ten-day periods, before arid after flowering the following correlation coef- 
ficients between yield and rainfall on the one hand and yield and tempe- 
rature on the other were found ; — 

ij From planting to appearance above ground rainfall — 0.06, tem- 
perature -b C.03. 

2) From appearance above ground to flowering : — rainfall 0 . 33 . 
temperature -}- 0.24, 

3) From flowering to ripening rainfall -f 0.18, temperature -f 0.16. 

4) Ten days before ripening:— rainfall -F ^^ 09, teifiperature -f 0.17. 

5) Ten days after ripening-: — rainfall — 0.(7, temperature — $. 30 . 

For the rainfall the maximum value of r (0.33) occurs between the ap- 
pearance of the shoot ^bove ground and flowering, and is positive. 


Saa' 

(1) To c tlcuiate thf.- c<‘)rrclatiun cot-ffieient r, thf ioltuulausic'dif? r = , - , whcTi- 

a represt-ntstht' deviation from the incaji prccipil;Uioii or temperatuieand thcdcvifitiwi 
from the mean yield in gniiii . By these means are obtained, for r, values bet-vveen -r i (]h ihet 
poutive correlation) and — i (perfect negative correlaticn). Values ab<jYe -f 0.' 'r 
below— 0.5, therefore show a high correlation coefficient, {Ed.) 

(2) See R. March, 1918, No. 256. {Ed.) 
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For the temperature the maximum value of r {— 0.30) occurs during the 
same period and is negative. 

Even without possessing phenologica! data it may be assumed that the 
first ten days of July, or any other ten-day period in which a high negative 
correlation coefficient is found for the various counties of Ohio, correspond 
to the ten-day period immediately following the flowering stage. 

II. — Winter WHKat. — For this plant the temperature of March is 
the most important factor. When this temperature exceeds the normal the 
probability of the yield being above the average is 94 %, bid when the tem- 
perature is below the normal this probability drops to 25 %. To obtain a 
good wheat harvest in Ohio, March should be rather warm. Contrary 
to the general opinion, snowfalls during this month are always detrimental 
to wheat. 

.III. — Maize. — The dominant fatter for maize is rain in Julv, with 
a positive correlation coefficient of 0.59. When, during this month, the 
rainfall is i in. above the normal, the probability of a ydeld superior to 
the average is 92 %, but if the rainfall is below the normal, ttis probability 
is only . 13 %. 

The average yield per acre for all the years when the rainfall in Julv was 
less than 3 in. was 30.3 bushels, but when the rainfall in this month was 5 in . 
or more the average yield was 38.1 bushels per acre. 

A closer examination of averages of ten-day periods as well as of one 
month showed the importance of certain ten -day periods. Thus, in the 
county of Wayno, the highest positive correlation coefficient between rain- 
fall and yield occurs during the second ten -day period of July and equals 
0.71 ; in the counties of Franklin, Madison, and Pickaway (central Ohio) 
it is 0.52 and occurs during the first ten days of August, etc. 

By phenological and meteorological observations at Wauseon, it was 
possible to determine for maize, as for the jwtato, the dale of the critical 
stage \nth respect to weather. Below are the correlation coefficients found 
between yield and rainfall and yield and temperature respectively for the 
sub-periods considered above, the ten days before planting and the ten days 
before and after flowering : — 

1) Ten days before planting ; — rainfall, -f o.oi ; temperature, — 0.03. 

2) From planting to appearance above ground : — rainfall, — o.< 6 ; 
temperature, ^ 0.03. 

3) From appearance above ground to flowering : —rainfall, —0.03 ; 
temperature, -f 0.18 

4) From flowering to ripening : — rainfall, f 0.29; temperature, 

- 0.08. 

5) Ten days before flowering ; — rainfall, 4 - 0.2c ; temp^erature, 

- 0.003. 

6) Ten days after flowering: — rainfall, -f : temperature, 
0.28. 

The critical period for rain is, therefore, the ten days following flowering, 

if e correlation coefficient, -f- 0.74, is very high. 

The effect of temperature is much less marked and only during the 
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ten days after flowering is a value exceeding the probable error found for 
the correlation coefficient. At this period high temperatures are detri- 
mental to maize. 

To sum up, to obtain a good maize harvest in Ohio abundant rain and 
moderate temperatures are necessary during the ten days following flowering. 

1079 - The Reserves of Soil Water During Drought. — dumont, j . , in Comptes rendus u 
V Acadhnie des Sciences, VoL CLXVIJ, Jso. 7, pp. 278-280 -}- 2 Tables. Paris, 1918. 

In July, in the experiment field of the Agricultural Station at Gri- 
gnou, in plots containing both fertilised and unfertilised cereals and beets 
the author estimated the reserves of soil water at various depths between 
the surface and 8o cm'. (31 .44 inches) . He proved that, besides the influence 
due to the differeuce in crops, there was also clearly another one due to 
the fertiliser. Thu.s taking as a basis for calculation the average percent- 
age of moisture and the weight of the layer of soil of i hectare {2.47 acres), 
the total aqueous reserves are : — i 560 metric tons in the unfertilised l)eet“ 
plot ; I 536 tops in the fertilised beet plot ; 900-1 000 tons in the fertiliser] 
cereal (wheat and oats) plot. Fertiliser applied in large quantities and 
ploughed in maintains a high proportion of moisture {17.8 %) in the soil 
layer. The average percentage of moisture for the three fertilised plots 
(beets, wheat, oats) was 15.8, whereas for the unfertilised plot (beets) it 
was only 10.4. 

In spite of the importance of the reserve water in the lower layers of 
the soil, it is above all the superficial distribution of these reserves that in- 
fluences the progress of vegetation at the beginning and, consequently, 
the whole progress of the crop. Once the root system is sufficiently devel- 
oped the plant's supply of water is more assured and it is then better able 
to protect itself against drought. Attention is drawn to the fact, con^ 
firmed hy observations made over a long period, that, even after a prolonged 
drought, there is still relatively abundant water in the soil ; for example, 
in 1913, after a long drought, the quantities varied from 720 to 960 metric 
tons per hectare at a depth of 50 cm. (19.65 inches). 

1080 - Effect of Irrigation Water and Manure on the Nitrates and Total Soluble Salts 

of the Soil. — H.\TUtI3, P. S, and BOTT, N. T, (Utah Agricultural Experiment Station), 
h\ {o-urnulot Ae^ficultiiral Vo! . VIT, No. o, pp. 333-359,+ 7Tnbl€S, + iSFig.. 

+ Bib!iaginphyot 17 Publications. Washingtrin, D.C., February’ 26, 1917. 

There is no method available for measuring exactly wliat portion of 
the plant food in the soil can be taken up by crops at any given time; 
the nearest approach is to extract the soil with some solvent and to deter- 
mine the quantity of plant food in the solution obtained. 

In the present paper an attempt has been made to determine the effect 
of varying quantities of soil moisture and manure on the total soluble 
salts and nitrates that can be extracted by water from the soil. Some 
of the soils under investigation were kept in the laboratory, others wen- 
allowed to stand for long periods in large tanks, while still others wen- 
studied under normal field conditions. Comparisons were also made of 
cropped with uncropped soils in tanks and in the field. The result art- 
given below. 
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With a sod soil held in the laboratory for 2 % years, the total salts 
and nitrates accumulated most rapidly with a moisture content between 
23 and 28 per cent. 

Cropped and uncropped soil kept in large tanks under controlled mois- 
ture conditions showed a decrease in nitrates and total soluble salts as the 
percentage of moisture increased, the nitrates being particularly low in 
water-logged soil. 

Under field conditions more nitrates were found in both cropped and 
fallow soils during the summer than just after the com crop was har- 
vested. 

The nitrates of the fallow field soils averaged higher with a manuring 
of either 5 or 15 tons to the acre than with no manure, but on the cropped 
soil, although the 15-ton application of manure resulted in more nitrates 
than no manure, the 5-ton did not. The fallow soil showed the effect of^ 
the manure on the nitrates more in the top 2 or 3 feet than at lower depths. 

The highest soluble-salt content of fallow scil was on plots manured 
at the rate of 5 tons to the acre ; the lowest was on plots receiving 15 tons, 
The corresponding high and low points in cropped soil were on plots receiv- 
iug no manure and 5 tons to the acre, respectively. 

Unirrigatedland contained more nitrates than irrigated on both cropped 
and iincropiied plots. Increasing the irrigation water applied to the soil 
decreased its nitrate content. The total soluble salts in cropped plots 
decreased as the water applied increased and in fallow' soil an application 
of 40 inches of water resulted in less salts than where no irrigation water 
was added. The treatment affected the salts more in the surface foot than 
at greater depths with small irrigations, but when 20 inches of water or 
more were applied some of the salts seemed to have moved below 10 feet 
in depth. Large irrigation.s decreased the soluble salts in cropped more 
rapidly than it did in fallow soils. 

Manuring 01 irrigating the soil affected the nitrates relatively more 
than the total salts. 

In unmanured soil the nitrate content was about twice as great with 
u fallow as with a crop*, and in manured, it was about three times as great. 

Tile ratio of total soluble salts to the quantity of sodium nitrate found 
m a crt. ed soil rose from 24.5 to i without irrigation to 37,5 to i when 
40 incli, of water were used. The ratio in fallow soil increased from 
8.9 to T . ith no irrigation water to 16.2 to i with 40 inches. 

Th( eld results do not indicate a close relationship between the crop 
rield auu the total soluble salt or the nitrate content of the soil if the dif- 
ferences between cropped and fallow soils indicate the amounts of these 
substances which the crop used. 

After a consideration of. both pot and field experiments, it is cAident 
that the soluble salts and especially the nitrates are found in lower concen- 
trations in soils receiving large quantities of irrigation w ater than in those 
imivipg less water. This is probably due in pait to the leaching action 
the heavy irrigations as well as to the lower nitrification in the presence 
of excessive soil moisture. 
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io$i ~ Evaporation from the Surfaces ol Water and River-Bed Ili[aterials.~SLEtGHr, 

R. B, (Assistnnt Irrigation Engineer, U. S. Department of Agriculture), in the Journal 
Agricultural Research, Vol. X, No 5, pp. 209-261 -{-26 Tables + 13 Figs. 6 Plates -l 
B ibliography of 27 Publications. Washington, July 30, 1917. 

The Irrigation Field laboratory at Denver, Colorado, where the author 
carried out his investigations, was established for the purpose of studying, 
from an engineering point of view, the problems connected with the utilisa- 
tion of water for irrigation. The laboratory is of such a size and type tliat 
natural phenomena may be observed under conditions rather less artiii* 
cial than is usual in laboratories. 

The first investigations made there bore on the action of water and 
the movement of water through soils. Evaporation ploys a large part in 
the apparent efficiency of the use of irrigation water. As the measurements 
anddata available on evaporation were not considered sufficient for thepro- 
posed work, research on this subject was undertaken. The work done in 
1916 was confined to the study of evaporation, divided into two parts: - 
T) evaporation from water surfaces ; 2) evaporation from the surfaces of 
river-bed materials. 

I. — Evaporation from water surfaces. — The following points 
w^ere studied: — i?) vjiriation in the speed of evaporation from pans of 
varying sizes ; 6) variation in the speed of evaporation from pans of varying 
depths ; c) comparison between the rate of e\’'ajxiration of flowing and »if 
still* water ; d) comparison of the results obtained from different types of 
so-^-alled standard evaporation pans ; e) comparison between the rate of 
evaporation from round pans and from square pans ; /) application of the 
results obtained with experimental pans to larger water surfaces. 

The results^ are presented, not as formulae which may easily be mis- 
inte’-preted andappliedin cases where their use is not justified, but as graphs 
ba.sed on the o’riginal data (given in tables) which show clearly the limits 
within which these data may be applied, or as coefficients obtained from 
these graphs. The principal deductions are : — 

a) In metal pans from i to 12 ft. in diameter sunk in the soil the water 
sprface evaporated during I jT^ar was from 76.18 to 49.16 inches, or from 
154.Q to LOO %. The small tanks had higher day temperatures and lower 
night temperatures than the bigger ones ; the average daily temper atuns 
are almost eoual. The effect of tlie higher day temperatures, however, 
is greatt^r than that of the lower night temperatures, and results in greatei 
evaporation. For a given wind velocity the air on the surface of a snial! 
pan is renewed more often than that on the surface of a large one in the 
ratio lar^e diameter : small diameter, thus increasing tlic rate of evaporation 
in the small pan. 

A .study made at vSaltou Sea by Hr. Bigelow to determine the law of 
evaporation by the use of cylindrical pans with vertical sides almost entirdx 
above the soil (at Denver they were sunk in the soil) of diameters of from i 
to 12 ft., gave data concerning the rate of evaporation which do not agree 
with those obtained by the author at Denver, and do not appear to .be J^p* 
plicable to hirge water surfaces. 

b) Evaporation was observed in pans of equal diameter but of depths 
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varying from 0.25 ft. to 5,73 ft. and the results for eaeh group expressed 
in percentages of the deepest pan. It was found that during the hot sea- 
son the rate of evaporation is greater in the shallow pans, but that in the 
[ool season the opjKisitc holds good. The diHerences are due to the tempe- 
rature of the water and are not very large, but for general use, a tank not 
less than 2 ft. deep is recommended, as its contents do not become hot or 
cold so rapidly as those of a shallower tank. 

In two tanks containing water of equal depth and with equal exposed 
area but still in one case and, in the other, kept flowing by a centrifugal 
pump, it was found, after differences due to temperature had been cor- 
rected, that evaporation was greater in the tank with flowing water. 

In one set of experiments the difference was due to the evaporation in 
still water multiplied by r.072 and, in the other, by 1.086 Although this 
experiment was limited by the unavoidable low velocity of the water it 
shows that evaporation from a canal is slightly greater than from still water 
under exactly the same conditions of exposure, temperature, etc. There 
does not appear to be any definite relation between evaporation and velo- 
city within the limits of the experiment. To the author’s knowledge only 
one previous experiment has been made on this subject. It was carried 
out in Spain in 1849 ^ short period only and the agitated water evaporat- 

ed 140 % as compared with the still water. Corrections for diflcreuces in 
temperature do not seem to have been made. 

d) The evaporation from a standard pan used at the Class A stations 
of the U. S. Weather Bureau wffeii above the ground, was i % times as 
great as that from a cylindrical tank 12 ft. in diameter and 3 ft. in depth 
set 2.75 ft. in the ground. 

The evaporation from a PiCHE evapori meter was iSr.7 times that of 
the same tank. 

The data obtained with the standard pan are, therefore, not appli- 
cable to large water surfaces : this is true to a yet greater extent of those 
ebtai ned wi th t he PiCHE evapo ri met er . 

e) Experiments were nia<le with two pairs of pans, one circular, the 
other square, of equal exposed water surface (9.0 sq. ft. in one case and 3.14 
sq. ft. in the other), all 3 ft. deep and set in the ground. Taking the mean 
weekly averages for i year, the largo square pan evaporated 104.7 % 

the small square pan 104.9 % as' compared with the circular pan of equal 
area. This increase in eva]xnation is due to the fact that, for the square 
tank, the ratio perimeter : area is greater than in the circular tank. dif- 
h.rence was observed between the mean ttnqxuatures of the water in the 
two types. 

/) The evaporation from a lake oi 17 acres having no cutlet, when mea- 
sured with a floating pan was found to be 108.9 % of a 12 ft. pan and 
‘S6.1 % that •)£ a 3 ft. square pan {i. c, equal in area to the floating pan). 
Prom comparative investigations made partly with U.S. Geological Survey 
floating pans and partly with pans of other sizes, the author draws the fol- 
ic wing eoiiclus’ous ; ~ 

i) Evaporation figures obtained with tanks of a depth of 2 ft. or 
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more, preferably circular, set in the ground so that a metal rim not exeitd. 
ing 3 in. projects, and in which the water is kept approximately at the 
ground level, are the most suitable for use with large open water surface}! 

2) Data obtained with such tanks may be applied suitably to large 
opeu water surfaces under the same conditions of wind, atmospheric tempe- 
rature and moisture; by multiplying the evaporation depth {i. e. the depth 
of water evaporated in a unit of time) of a 2 ft. tank by 0.77 and of tanks of 
4, 6, 9 and 12 ft. by 0.84, 0.90, o.()8 and 0.99 respectively. Data obtained with 
a 3 ft. cubic tank sunk 2.75 ft. in the ground (Fort Collins type) should be 
multiplied by 0.80, those obtained with a U. S. Geological Survey doatin? 
standard, by 0.91, and those obtained with the type used in the Class A 
stations of the U. S.AVeather Bureau, by 0.66. 

These results only agree in part with those previously obtained, but 
no other work has gone so deeply into the subject. 

JI. — Evaporation from the vSurface of river-bed matkriais — 
Experimental methods: — Typical river-bed material was placed in water- 
tight tanks, the surface of the water kept at a hxed level below the surface 
of the material, and the loss by evaporation measured anrl expressed in 
percentage of the loss sudered by a water surface of ei;ual shape and size. 

Results. ~ The results are given in tables and diagrams. Among the 
data obtained are the following for a w^ater table 3 in. below the surface 
of the bed, evaporation varied, according to the material, from 66 to 89%; 
for wnter tables 6, 12, 16 and 24 in. below the surface, evaporation varied 
from 53.0 to 86.6 %, 24.2 to 82.5 % to 79.8 %, and 1 1.2 to 68.0 % 
respectively (for the two determinations only two kinds of material were 
Aised, for the others, five). 

Unpublished data obtaine(fln 1915 by Mr. Diesem at North Platte 
furni.sli a positive control of those obtained by the author. 

1082 - Irrigation of Alfalfa in Imperial Valley, California (i). — Packard, w.c., in uk 

University of California, Pvblicatiom ; Colle-e of A<:;ruul ure, Agricultural Expermiti 
Bu/Ze’^mNo. 2 S4, pp, 67 84 + 5 Figs. 5 Diagrams. Berkeley, Ciliiornia, Seplem- 
bei, 1917. 

Recent investigations have shown the desirability of modifying the 
methods of irrigating alfalfa in the Imperial Valley so as to increase the 
yields. The bulletin under consideration describes investigations into the 
development of the roots in various types of soil with different quantitic? 
of water to determine the effect of irrigation on the roots. For this pui jx)sc 
the alfalfa roots were removed from a plot 3 ft. square, washed, air-dried, 
and weighed. 

It was found that from 80 to 90 % of the fine roots develop in the up* 
per 4 ft. of the soil, where the land receives frequent surface irrigation, 
Abundant irrigation fa^ou^s the development of roots to ^ depth of 5 ft., 
but, under ordinary conditions, mo:,t of the fine roots develop in the upper 
stratum. Under the exiierimental conditions most of the fine roots de- 
veloped in the first 2 ft., showing that special attention should be paid to 
the upper stratum 1,0 matter wliat system of irrigation is adopted. 

(i) For tlie iaigatirni ol u’bilfa in the S:icrampnto Valiev, California, see R., Jlay, J91B. 
No. 507. {Ed.) 



IKKIGATION * DRAIXAGK liGQ 

The presence of organic matter has a marked effect on the development 
of the feeding roots ; this was observed each time the roots met a layer 
containing much organic matter. The larger roots often pass through 
a sandy stratum containing little organic matter without developing many 
rootlets till they reach a richer sub-soil . The soils of the Imperial Valley 
reqmre much organic matter, and this need should be met wherever pos- 
sible. The two above facts are clearly illustrated by diagrams. 

It was also observed that if the water table rise.i to more than 4 ft. 
from the surface the roots rot if immersed in the w'ater for a long time 
{2 to 3 months). If the water table drops new rootlets develop from the 
healthy part of the plant which has not been destroyed by the water. If 
the water level rises to 3 ft. from the surface all but the more resistant plants 
are killed. To obtain satisfactory yields of alfalfa a large amount of water 
must be supplied frequently duri ng the season so as to prevent drying of the 
surface soil on one hand and water-logging of the soil on the other. This 
may be accomplished by adapting the grade of tlie land, the frequency 
of irrigation, the size of the Held and the head of water used to the type 
of soil to he cultivated. 

In sandy soil the lands for irrigation should not c.xcccd Va mile in length 
and 25 to 30 ft. in width. If the soil is very sandy tlu^ lands should be 
narrow and short and a large head of water should be used to assure quick 
irrigation. The great danger lies in the application of too nnich water, 
especially if the .soil is sand overlaying clay, as in tb^'s case a liigh water 
table is formed. 

Medium soils are easily irrigated. If the alfalfa docs not do well the soil 
should be examined with a augur or a spade. If the top soil appears dry 
before irrigation it is well to give a slight additional irrigation betwx-en cutt- 
ings, but if the lower strata be saturated the recommendations givxn for 
compact or clay soils should be followed. 

In compact soils the problem is to let the water pass deep into the soil 
in sufficient quantity to niaintain rapid growhh. In such soils, the sub- 
soil is frequently found to be dry at a depth of from 2 54 to 3 ft. To obtain 
proper penetration it is advisable l) to make the lands Vb to Yi mile 
long ; on comparatively- flat land the borders should be from 50 to TOO ft. 
apart, but when the land is rt all steep they should be only 25 to 30 ft. 
wide ; 2) to run a comparatively small head for a long time. Fi Ids yield- 
ing from 2 3 tons per acre per year have prodiu cd double the quantity 

wth tills system of irrigation. In this way also the water penetrates to 
5 or 6 ft. when a larger head of water will only penetrate to 3 ft. The 
grade should not be more than about 10 %. The lower ends should be 
drained to prevent accnninlatlnn of w^ater. 

10S3 Drainage Instnictionand Demonstration in Canada. — i . :\riTCH5-Lr,,'j, \v.'(Super- 

visor imcItT the .Agricultural Instruction .Act iu the ALiriOmc Frovirecs). — II. .S.-woiK 
I N. (Secretary, DevKirtitieiit of Ap-Tcalturej. — III. ScOTT, W, (Director of Drainage 
J>craoii£iratiojis, Ontario AgrintUnnUCi.nts-cV — IV. FxGLisH. If. 0 , Crop .and Soil In- 
•jlruc-or), iit The AericuLuntl Gas.ttc of Vol V. Xo pp. 6So-cS 3. Ottawa, 

July, i(}]8. 

I. — The i\lARiTiME ProvincI’^, — In Xova Scotia drainage work 
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is done by the province, which uses a Buckage traction ditching machine 
The work is done at the request of the farmers, on plans drawn up by tbe 
Drainage Service, and is paid on a commercial basis. 

The province of New Brunswick owns a ditching machine and from 
July to October, 1917, dug r 435 rods to an av uage depth of 2 % ft. Tbe 
official price per rod was 30 cents, including the laying of the tile, and did 
not nearly pay the actual cost. 

There is iniK'b drainage work to be done in all parts of Prince Edward 
Island. East year thj Department of Agriculture bought a ditching ma- 
chine which has proved very satisfactory. In each case the drainage plans 
are drawn up by the Department. 

II. — Province o? Quebec. — Drainage is encourage d by the Depart- 
ment of i\griculture of the province wrhich draws up tbe plans and executes 
the work. The snr\ eys are made by six instructors who, in 1917, visited 
79 farms and made plans for drai ni ng 2154 acres. The provi nee has bf)ught 
two Buckage ditching machines. No charge is made for work done on 
5 acres or less, but the farmer pays for the board of the conductor and his 
assistant ; for 5 to 20 acres tbe fanner pays the salary of the conductor 
as well as the board of tbe two men. Twenty acres are the maximum area 
which may be covered for any farmer. 

In 1917, 12 963 ft. of drainage were dug. This amount was below tbe 
average because of the unfavourable season anrl the difficulty of replacing 
broken parts. In the future the Minister of Agriculture for Quebec will 
make grants to groups of farmers or to Associations to enable them to bay 
ditching machines. 

III. — Ontario. — In order to increase the knowledge of drainage the 
Ontario Agricultural College prepared a cinematograph film illustratine 
different drainage operations. The province has two ditching machine? 
as well as concrete tile making machines, which arc placed at the disposal 
of farmers for their drainage work on payment of a nominaPfee to covei 
some of the expenses incurred. 

TV. — -British Columbia. — In 1917 the Department of Agricultuic 
of this province bought an 8 -horse Cyclone diteber. According to tbe test- 
made this machine is not suitable for digging ditches at a depth exceed- 
ing 2 ft. 

1084 - Dry Farm Crop|Rotations and [Cultural Methods, in U, S. A. — Atkinson,. v, 

Stephens, J. ]M. find Morgan, G. W,, in the Univex'.ity of Agricultural Experi- 

ment Station, Bulletin No. ii6, pp.‘54 -}- 19 Tnb’es -{- 6 Fig«. Bozeman, Montana, Mirdv 

1917- 

This bulletin gives the result.s of experiments on crop -rotations suit- 
able to dry farming carried out by the Montana Experiment Station in co- 
operation with the Bureau of Plant Industry of the U. S. Department of 
Agriculture. The experiments w'ere made at the Judith Basin Sub-sta- 
tion and the Huntley Experiment Harm. 

The average-annual rainfall at Judith Basin during the last i8 years 
was 16.66 in., 10.90 of which fell between April i and September 30. 
The average annual rainfall at Huntley was 13.74 in., 8.42 of which fell 
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|)etween Apnl l and September 30. At both stations the Iieaviest average 
rainfall occurs in May and June. The total evaporation from April to 
August inclusively amounted to an average of 25.049 in. at ' Judith Basin 
during the last 8 years and 20.397 in. at Huntley during the last 4 years. 

The average temi>erature from April to September inclusively is 54.80 F. 
at Judith Basin and 59.70 F. at Huntley. The greatest deviation from 
the ordinary monthly average occurs in June at both stations. 

The experiments were conducted on the same basis at the two stations, 
the normal principal crops being cultivated in various rotations, by differ- 
ent methods of seed-bed preparation and systems of continuous cropping. 

The experiment plots were of an acre in area, separated from each 
other by paths 4 feet wide. Two to six year rotations were tested. The 
cultural methods were the same at both stations : — autumn ploughing (to a 
depth of 7 inches at Judith Basin and 8 inches at Huntley, one plot at each 
station being ploughed only 4 inches deep) left rough throughout the win- 
ter except when autumn seed was sown ; spring ploughing for spring seed 
(spring ploughing f(^r maize being done immediately before sowing) ; list- 
ing for spring grain at the same time as autumn ploughing (for winter 
wheat the land was levelled just before seeding ; listing for maize was done 
in spring) ; subsoiling, the subsoil plough following the plough ; disking, 
usually just before sowing ; plots to be left fallow w’ere ploughed in May 
or early June and cultivated sufficiently to prevent subsequent weed growth. 
When green manure was used the ground was ploughed in autumn and the 
cro])s ploughed under when they reached their maximum growth. After 
sod crops — brome and alfalfa — it was found necessary to plough twice 
at both stations, first to about 3 inches, and later to about 7 or 8. inches. 
After ploughing, all the plots were cultivated sufficiently to give a good 
s.^ed-bed, plots with the same method of seed-bed preparation being giv’-en 
uniform cultivation. 

The rotations tested may be divided into four groups : — i) 2-year 
rotation comparing fallow with maizt land as a preparation for spring wheat 
and oats ; 2) 3-year rotation containing two of spring cereal crops, wheat, 
oats, or barley, and either maize or fallow in the third year ; 3) 3 and 4- 
year rotation including one green manure crop (rye, peas, or sweet clover), 
lollowed by a small grain crop, then, in the 3-year rotation, maize ; in the 
4-year rotation a second small grain crop came between the maize and 
green manure ; 4) 5 and 6-year rotations comjjaring various sod crops 
and thdr effect on the following crops. 

The results of the experiments are given in detail with many tables ; 
they may be summarised as follows: — 

In the 2'year rotation containing grains and maize or spring grains and 
fallow, the highest' ])rofit was obtained with the system containing maize. 

In the 3-year rotation, containing spring grain and cither maize or 
fallow the third year, maize proved more profitable than fallow. 

• In the 3-year rotation of 2 cereal crops and i of maize it w^as found 
more profitable to disc the maize land than to plough it as a preparation 
for one of the small grain ciops. Tn rotations containing green manure 

[n^4l 
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rye was found more satisfactory than peas for this purpose. The 3-year 
rotation containing green manure was less profitable than the 4-yeaT ro- 
tation containing green manure. Three and four year rotetions indndirjr, 
green manure gave less satisfactory results than similar rotations in wbicii 
clean fallow replaced green manure. 

Rotations containing sod crops for two or three years gave compa. 
ratively low profits. Brome proved slightly more profitable than alfalfa 
In the continuous cropping experiments with winter wheat, autumn 
ploughing proved most profitable at Judith Basin and summer fallowiiT 
the least profitable. At Huntley the best results for winter wheat were 
obtained with summer fallowing, the worst with subsoiling.- 

In the spring wheat and oat series listing gave the mcst satisf acton- 
results and summer fallowing the lea.st satisfactory one s at Judith Basin : 
listing was also the most satisfactory method at Huntley. 

At Judith Basin maize was most profitable on spring ploughing aiid 
least profitable on summer fallow. At Huntley maize did best on sptini; 
listing and worst on summer fallow. For flax spring ploughing was th* 
most profitable and summer fallow the least so at Judith Basin, autiurr 
ploughing the most profitable and subsoiling the least prt fitabk at Hunlky. 

1085 - Experiments on the Electro-culture of Growing Crops, in Scotland ii). - 

Hendrick (Prof., Abcrtkcn University), in The Scoiiii.h Journcl of Ai;.ncuJ(hu. 

Vol. I, No. 2, pp. 160-171 -{- T Fig. 4 Tables. Ef. 1 inb-.iigh, Api'L injS. 

The experiments described were begun over 9 years ago by Mr. bow, ( f 
Balmakewan, on his farm of Mains of buther, Kincardineshire. He tesh 1 
on a field scale the effect of a high tension overhead electric discharge dis- 
tributed on the system of the Agricultural Electrical Discharge Co., Ltd.. 
upon ordinary farm crops. After expxuiments had been carried out on a 
large scale for some years upon a number of fi.?lds under the ordinary rot;: 
tion of the farm without any distinct result being obtained, Mr. Low, iii 
order to avoid some of the difficulties and sources of uncertainty encoiinteud 
in the experimental method previously followed, drew up, in consultation 
with the author, a plan for a series of plots upon a selected pnece of gToiir-] 
of an area of about 6 acres, situated in one of the fields of the farm. 

The Lodge Newm.vn apparatus, supplied by the Agricultural Kleetrii 
Discharge Co., Ltd., was used for producing and distributing the cnrrerit. 
By this apparatus an ordinary 200-volt current is transfoimed by an induc- 
tion coil into a high tension current of from 60 r:eo to icocoo volts. By 
means of valves patented b> Sir Oliver Lodge a charge is accumulatedon 
the overhead network. These valves allow electricity to piass only in one 
direction, and so only ('urrent of the desired sign can flow to the overhe-mi 
network, and it is retained there save for leakage and for discharge freni 
the fine radiating wires through the air. The effect is to make the field 
with the growing crop and the network a leaky condenser, the field and crop 
being charged with negative electricity while the overhead network 


(i) St't also a., January, if>x8, No. 10. (Ed.) 

[U84-l«65] 
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a positive charge. As the apparatus has already been described on many 
occasions it need not be mentioned further (r). 

The apparatus was installed by the officials of the Agricultural Elec- 
tric Discharge Co., Ltd., and was on various occasions visited and inspect - 
by their representatives. Improvements were installed at consider- 
able expense by Mr. Eow to avoid leakages, etc. In fact, he had adopted all 
the suggestions made by the society's exjjcrts who expressed themselves 
as quite satisfied with the apparatus and the way it was worked. 

The plots were laid out early in 1913 in a fairly level field of good loamy 
soil, The rotation was turnips, barley , bay, pasture, and oats ; in the fourth 
year the pasture was replaced by potatoes as being of greater interest for 
the experiment. Ten plots, each 0.358 acre, were laid out. Eacli plot was 
divided into 6 sections, divided by a nefitral portion into two parts, one of 
which was electrified while the other served as control. 

Owing to tfie recommendations given by Prof. Priestley and Mr. 
Jorgensen, a screen of wire netting was erected to cut of! the cliarge from 
the control sections. Tests made showed that tlie presence of the screen 
did not entirely prevent the distribution of the discdiarge over the control 
plots, especially when the wind blew strongly. 

As regards the manuring all the plots were treated equally ; as regards 
the soil it was found that the area of the controls was inferior in quality to 
that of the elc'ctrifid area, and this was taken into consideration in consider- 
ing the results. 

The general results obtained in 1917 show that the barley of the electri- 
fied plots gave a better yield (an average of 2260 lb. of grain, and 29 cwd. 

I qr. of straw) than that of the control plots (an average of 1725 lb. of grain 
aiidv24 cwt. of straw) ; this can 6nly be due to the electrification. Unfortu- 
aately this result is not confirmed by the other crops. The jx>tato crop 
was wry good in 1917, and in every case it was heavier on the control than 
jn the electrified areas. The same took place for the hay and oats. The 
iwedes were not included as they suffered from attacks by pests and W'ere 
blanky, The whole of the turnip crop was uneven in 1917, but so far as 
the results go the electrified areas Iiave a distinct advantage. It cannot 
be concluded from the 1917 results that electrification is for some reason 
qiedally favourable to barley, for similar results w'ere not obtaimdin other 
years*. 

Conclusions. — In the experiments at Mains of Luther, the applica- 
ien of a Ihgh tension electric discharge on the Lodge Xewm.\n system to 
’rowing crops have been thoroughly tested over a period of 5 years and no 
X'lisisteut improvement in any’ of the crops grown — oats, barley, hay, 
Potatoes, turnips and swedes ~ was obtained. There seems no reason to 
suppose that electric current applied in this way to growing crops will give 
■esults that repay the cost and trouble incurred. Much more scientific’ 
wrk requires to be done to determine the effect of electric discharges on 


■ U “Electncity and Crf>p Proiluctum ” by T. H. Priestley, Jour. Board of .U.’r., 

■'ij XX, pp. 5S4-5S;. (Ait/fcw) 
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growing plants before we can apply such treatment economically to farm 
and garden crops or even to decide what kind of apparatus should be used 
Great care is needed in reporting the results of electrocultural expeti* 
ments so as not to create premature hopes of immediate practical results 
which, when they are not confirmed, cause disappointment and lead prac- 
tical men to conclude that science merely leads to useless and wasteful 
expenditure. 

1086 - New Plants and Seeds Introduced into the United States during the Period 
from January 1 to March 31, 1916 (i). — u. S. Department of Agriculture, BurtdM 
of Plani Industry, Inventory, ISP. -p (A’o.?. .^9682 to 40388) of Seeds and Plants ImpijiUl 
by the O^ce of Forep^n Seed and Plant Introduction During the Period from January i (q 
M arch 31, 1915, 123 pp. + 9 Plates, Washington, 1918, 

Ml'. F. K. Meyer undertook a^tanical expedition into the province 
of Kansu, China, and brought back a large number of interesting plants, 
including the following : ■ — . ^ 

vSome large-fruited wild free -stone peaches (Amygdalus spp.) ; the Tan- 
gutian bush almond (Amygdalus tangutica), very resistant to drought and 
cold : a wild pear ussurimsis), of the melting juicy type, quite distinct 

from the hard, gritty ones characteristic of China ; a small vine (Vitii; sp.) 
^vith small bunches of black, edible grapes ; wild, hardy peaches (Ptmm 
armmiaca), which may be used for hybridisation work with the aim of ex- 
tending successftil apricot culture further north; a hardy dwarf crah apple 
[Malus sp.) found at an altitude of 9 000 ft. ; a wild gooseberry [Ribes olfeMn 
giganteum),%ioW\ri'gto a height of 15 ft., found on dry embankments, 3 
promising hedge plant for the cold, semi -arid districts of the United Stales: 
a very vigorous currant sp.) found at an altitude of 7000 ft. 

growing to a height of 25 ft., a wild cherry [Prunus setulosa), a promising 
stock plant ; Potanin's peach [Amygdalus persica Potanini), a bushy plant 
resembling A. Davidiana (so successful as a stock plant) which may prove 
yet more drought -resistent than this latter ; two wild plums (Prunus spp.) 
from Shensi Province, with possibilities for hybridisation work; a species 
of Citrus with fruit resembling that of a sour mandarin, w^hich appears 
to be unusually hardy suaveolens Ptzewalskn ; Daphne tangutka, 
an evergreen bush ; Lonicera sp., a bush honeysuckle for low^ hedges in 
cold districts ; Schizandra sphenanihera, an excellent plant for shady bods; 
a late-flowering, climbing Polygonum: a new form of Wilson's horse-chest- 
nut (Aesculus Wilsonii) from near Chenghsicn, Kansu. 

The most noteworthy introductions made by correspond ants arc:— 
four varieties of maize (,^ cel Af ays) from the Valley of Nniaibka,Up]>er Burma, 
where at an altitude of 5 000 to 6 000 ft. there is a remarkable cultivation 
of maize which appears very ancient; on one of the varieties were found 
of the characteristic waxy endosperm hitherto only found r n maize roiu 
eastern China ; a remarkable collection of 27 Spanish maize varieties; 24 
varieties of sweet potato (Ipomoea Batatas) from the Station at Santiago 
de las Vegas, Cuba; a spineless cactus (OpunHa sp.) with very few spiciik'^ 


(i) St-e also R., June, 1918, No. 628. {Fd.} 
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^bich grow on the dry islands oi the Hawaiian group where the Bnrbank 
spineless cactus dies rapidly; ‘'mitsuba" or “ mitsubajeri " [Denns,aca- 
iiadcnsis) one of the most popular vegetables of Japan; the young leaves 
are eaten boiled and the roots fried ; the Porto Rican black walnut (juglaps 
jfortoricensis), the nuts of which ripen in April and May ; the red bush nut 
[Hicksbeachta pinnatifolia) from New South Wales ; late-flowering varie- 
ties of English walnut [Juglans regia) from Grenoble, France ; the Tibetan 
tree hazel nut [Coryliis chinensis) which grows to a height of 100 ft. ; the 
sniall-fruited wild walnut {Juglans regia] from Kansu, which is probably 
pery hardy ; a new form of Chinese chestnut {Castanea sp.) with slender 
trunk, comparatively resistant to disease ; Pyrus mamorensis from the Moroc- 
can forests of Mamora, which is resistant to drought and thrives in sandy, 
Tion^calcareous soil ; 13 varieties of plum [Prunus bokkariensis) from Seha- 
runpur, India, where they bear fruit from May to the end of June and are 
adapted to the hotter districts of the United States; the dried fruit of a 
white mulberry (Morns alba) from Afghanistan, where it is largely grown at 
Kabul ; during 8 months of the year these dried fruits form almost the only 
food of the poor classes there; as Kabul has very cola winters and intensely 
hot summers, it may be possible to grow this mulberry in Great Plains ; 
the " limoncella " apple from southern Italy considered superior to any va- 
riety grown in southern California ; a black sapote {Uiospvros ehenaster)' 
from the Isle of Pines ; the durian [Durio zihdhinns) from Java ; a rare spe- 
cies of anona {Anona scleroderma) from Guatemala ; the Horrar fig {Ficus 
sp.) from Abyssinia, which can stand hea\^' summer rains and may do well 
in Texas ; the sycamore fig [Ficus Sycomorns) ; the finger citron [Ciirm 
medica sarcodaciylis) of Japan ; numerous shade trets and shrubs for parks 
and gardens, among winch are: — the Egyptian tamarisk [Tamarix aphylla) 
which grows well in reclaimed desert lands where the irrigation water is 
quite saline ; 3 tamarisks from the Caucasus ■ — T. Hohenachri, T, pentandra 
and T. sp. ; the giant-fruited oak [Quercus insignis) (l) fron^ Zacnpam, 
ifexico ; Pittosporum fioribnndum and P. macrophyUum, from Nice. France ; 
the Guadeloupe Island palm, Erythea cdulis, possibly suited to the ,Sontli 
Atlantic district of the United Stat( s ; a collection of Japanese flow^ering 
cherries {Prunus serrulata) from the municipal nursery of Tokyo ; the large, 
wild cherry tree of Japan {Prunus serrulata sachalinensis), very hardy and 
long-lived, sometimes attaining a height of 80 h.,Tilia encJdora, a lime the 
leaves of which are not attacked by insects; Chaenomelcs japonku, a fine 
red -flowered quince ; C. lagenaria caihavensis , the large-fruited Chinese 
quince, the fruit of which is used in scent making ; Rosa Webhiana fn^m the 
Himalayas and R. seriata from central China* t ' 

1087 - Plant Ecology and its Relation to Agriculture. — Watermau, w. G.,in Science, 
New Series, Vol. XEVI.No. 1184, pp. 223-228. LancaFter, Pa., Septcmbti 7, lOT/. 

The 0 tit ho r defines ecology as the science of organisms as affected by the 
{actors of their environment ;it is connected wth both mniphology and phy- 


fi! See R. 1914, No. 113}, {Fii.) 
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siology, but more closely with the latter. Up to the present the methods 
of ecology have been largely descriptive, but now they are becoming increas- 
ingly quantitative, employing, in many cases, elaborate and delicate instm- 
inents. The experiments are made in the held and in the laboratory under 
both controlled and natural experimental c'onditions. The chief aim of 
ecology and the object of its observations and determinations are to 
determine the various phenomena observed and to draw from the data 
obtained the general principles underlying the reaction of plants to their 
environmental factors. 

Plant ecology may be divided int^ general ecology and special ecology, 

' General ecology includes i) autoecology, which studies the plant as 
an individual and is chiefly physiological ; 2) synecohgy, which studies the 
plants in mass and is largely concerned with distribution, and may be re- 
garded as an application of autoecology to the grouping of plants and other 
organisms within greater or smaller areas of the earth’s surface. It mav 
in its turn be divided into phyio geography, in which the groupings are 
regional and result from climatic facteas, and physiographic ecology, in which 
the groupings are local, as the result of physiograph}’’ subordinated to cli 
matic conditions. These different groupings are called associations, and the 
fact that different associations follow each other successively is expressed 
by the term succession. 

Special c-cologyoi structural groups may, for plants, be subdivided into:- 

Ecology of (rees and shrubs, including the autnecology and the syneco- 
logy of the group, the influence of the various species on their enviroiu 
ment and their classification according to their utilisation. 

Ecology of herbs, including the study of herbs as distinguished from 
the preceding group and their classification according to their cconnnii'; 
value to man, 

Ecolopy of Ihc loii'er fvprs of plants, with which bacteriology, myco- 
logy, etc. are conetuned. 

Using the word agriculture in a wide sense as denoting the cultivation 
of the plant products of the soil, its relation to ecology may he studied 
from the following three points of view : — 

Ecological agriculturai, processks. — These include 
i) The formation of optimum conditions: — the preparation of the 
soil, choice of seed and reproduction material, choice of suitable time and 
position for the crop ; 2) the maintenance of optimum conditions :--lhe 
preservation of the moisture and physical and chemical conditions of the 
soil ; the influence of soil temperature ; suitable measures for regulating the 
light, temperature, and wind ; (ontrol of plant diseases ; 3) the harvestin^i 
of the crops, where the only function of ecology consists 111 determining the 
period most favourable to a maximum yield. 

Contributions of ecology to .agriculture. — These may be oi 
two kinds * — i) the development of the principles on which practical agri- 
culture is based ; 2) the supply of information for the solution of specilii' 
questions and problems bearing on agriculture. 

As illustrations of definite contrilmtions of ecology to agriculture may 

[*• 87 ] 



AGRICULTURAL HOTAJTY 


1177 

quoted the results of research into plant transpiration, and the soil mors- 
tiire content in relation to the wilting coefficient, and tlie application of 
these results to the determination of the amount of water required in irri^ 
gatiaii. The study of the extension of the root systems is also imix)rtant 
in determining the relation of plants to the moisture cr)ntent of the soil. 
^0 less useful have been the investigations into light, chemical content and 
plant succession in marshy land. The application of ecological principles 
in the choice of xerophytic plants for fixing moving sand has also proved 
of great value. 

The difficulties incurred in estimating the measurements of the various 
ecolf'gical factors may be overcome by adopting Livingston’s suggestion 
of using the living plant as an index instead of carrying out a series (d 
determinations for each separate factor. 

Finally the author recommends the introduction into agricultural 
studies of a course of ecology as a complement to morpliology and plant 
physiology and an introduction to practical agriculture. Whereas the methods 
followed in practical agriculture, as well as those in agricultural research, 
are theoretical, those used in ecology are scientific, although the .study 
material i.s much the same as that of agriculture, to which ecology wrudd 
htr most largely apidied. It is, nevertheless, obvious that ecology belongs 
to b< daily as well as to agriculture, and, instead of being a cause of con- 
tun\isy between the two it should be a means of cooperation between 
both In maintain a high standard in research and generalisation into the 
o-ndilions under which plants respond to environmental factors. 

io88 - Crop Centres of the United States from an Ecological Point of View. — wilf er. 

A. E. (Coiitributinn <)() from the Botaiiienl I,aboracory of the t)hio Stale University. C.- 
;r.:nUis, Ohio), in the Journal 0/ the' Avu-iiant Smuiv oi A'crotiomr, Vol, 10, Nc., z, 
pp. -f ^5 -f Bibliosr,i|ihy uf Ciibiieatiuiis. Lancaster, I'a., r(.bniory, r.is. 

Tile geographical distribution of the principal cultivatrd crops of the 
United States appears to eoiiucido with the well-known centres ( f wild ve- 
getation, that is to say, with the distrii'ts where the combined action of the 
climatic and " edapliic " (l) factens form a centre favourable to the 
development of the species which constitute the local type of vegetation. 
Bv comparing the climatic data (chief among w'hich are precipitation and 
evaporation) and “edaphic ” data (dealing with the pliysical and chemical 
]i:operties of the soil considered as factors in the distribution of the species) 
wdli the distribution of the principal crops of the United States 'from in- 
lormation given in a study published by the Department of Agriculture (2) 
tliM author confirms the concurrence of the various c rop centres of the 
United States ivith the centres of wild vegetation. 

The maize and winter wheat belts correspond to the eeiitral deciduous 
f'^rot and the prairie centres, the aititic''al pasture belts to the north-eastern 
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evergreen forest, the cotton belt to the south-eastern evergreen forest, the 
natural pasture or savans belts to. the undulating serai -arid districts', uti- 
less dry-farming or irrigation have to be reckoned with, 

q,. , precipitation 

1C ra 1 tMaperatnte of the cvaporiiLitig surface xwiod velocity x relative humidity’ 

is to say, the unu cSvl’iil cri- 

terion for marking the limits of the different centres because it is based on 
factors which greatly influence plant growth. Edaphic factors also fre- 
quently determine the distribution of cultivated plants, and, though they 
may be independent of climatic factors in their effects, often determine the 
use of the same agricultural methods. The distribution of spring cereals 
(wheat and oats) is chiefly influenced by edaphic factors. On the other 
hand economic factors modify the influence of climate and soil, as is es[Hi- 
cially the case with the potato, the cultivation of which depends largely 
on soil conditions. 

When cultivated crops are grown outside their usual centre their be- 
haviour differs largely from that of the wild plants. The crops are found 
in the best soils , as only in this case can they compete with the other plants, 
Many invading plants can, however, only compete with the wild growth 
in the worst soils ; in the better ones the plants of the district have littk' to 
fear from invaders. Exotic crops not only demand the best soils but also 
certain modifleations of the soil and, in extreme cases, climatic modifica- 
tions, i.e,, they must be grown under glass or shelter. ^ 

Domestic animals are also distributed according to the production cen- 
tres of the crops upon which they are most dependent. Thus, the dairy 
industry is concentrated in the artificial pasture belt, the breeding of beef 
cattle and swfine is centred in the maize belt, horse breeding in the oat belt 
mules are largely found in the cotton belt and sheep in the arid districts, 
To sum up, the methods of studying the succession of wild plants can. 
be applied to cultivated crops so long as the conditions produced by the 
past and present physical factors are definitely determined. The migra- 
tion of plants, which may lead to their invading another district and com- 
peting with and dominating the native plants, is the direct result of the 
combined action of climate and soil on vegetation. In this connection too 
much stress cannot be laid on the value of the methods of thorough research 
used by ecologists in determining the habitat of plants, methods which 
include the use of instruments for the exact determination of the moisture, 
temperature, and evaporation, as well as the recording of plant growth in 
relation to its surroundings by means of photographs. 

1089- A Note on the Analysis and Composition of the Seed of the Silver Maple {Acer 

SaCChArftiUm). — An^DBRSON, J. (CUemical Labonitury, New Yoik AgrituiiurJ 
Ejcperimeut Station, Geneva}, in the Journal of Biological Chemistry, Vol. XXXIV, 
No. 3, pp. 509-513. Baltimore, June, 1918. 

In the belief that the seeds, or samara, of the silver maple liad never 
been previously analysed or used as a fo<-^d, the author made an analysis 
of them without, however, carrying out digestibility tests. 

Tire samaras dried to constant weight in a current of air at a tempera- 
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tniii oi to 500C. lost 55.34 % of their weight ; 70 % of the dried samara 
comiwscti the seed properly speaking, the other 30 % composed the wings 
(ptiicarp.) The pow'dered dried seeds, separated from the wings and outer 
seed coat by rubbing and sifting, gave on analysis the following percentages 
on a water-free basis : — 

COTYLSIDONS. — Starch 41.94 ; protein (N X 6,25) 27.50 ; sucrose 15.78; 
pentosans 4.07 ; galactan 1.08 ; crude fibre 2.36; crude fat, 3.55 ; ash 5.01^ 
containing phosphorus 0.72 ; sulphur 0.16 ; ehlorine 0.07 ; calcium 0.09 ; 
manganese o.oi ; magnesium o.i8 ; ]X)tassiiim 0.70 ; sodium 0.07. 

Pericarp. — Dextrose (reducing sugar) 6.11 ; sucrose 0.99 ; galactan 
3.45; pentosans 15.24; starch 14.73; cmde fibre 34.50; eiiide fat 2.40; 
protein (X X 6.25) 8. 15 ; moi.stiire 6.29 ; ash 3.98, containing manganese 
0.018; sulphur o.io ; phosphorus 0.19 ; potassium 0.46; sodium 0.08 ; cal- 
cinni 0.40 ; magnesium o.io. 

Of the tolal phosphorus of tlie ash of the cotyledons (0.72 %) 0.65 % 
is soluble in 2 % hydrochloric acid (time of extraction = 3 hours) ; 50 % 
is organic and 15 % inorganic. « 

The total nitrogen content of tlie cotyledons is 4.40 %, 0.39 %of w^hich 
is soluble in 70 % alcohol and 2.06 % in 5 % sodium chloride ; r.93 % of 
the total nitrogen remains in residue. 

The principal constituents of silver maple seeds are, therefore, starch, 
protein and sucrose. The principal protein is a globulin. It was found pos- 
sible to isolate an organic comjround of phosphorus very similar to, if not 
identical wdth, ])h\i:iii As has Ireen seen, the ash is very rich in potassium 
and phosphorus, tlie latter being largely derived from the organic com- 
pound descril'x^d above. 

1090 - The Chemical Composition of the Loganberry Idaeus Log&n/t). 

~ See No. 1124 of this Review. 

1091 - The Chemical Composition of the Pineapple. ^ Scc No, 1125 of this Review. 

1092 - Stachydrin, a New Nitrogenous Compound Isolated from Alfalfa Hay in the 

(Jnitefl States. — SrEe^^Bocif, U. (laboratory of Agricultural Chemistry, University 

of Wisconsin), in the Journal of Biological Chemistry , Vol. XXXV, No. i, pp. 1-13. 

Baltimore, July, 1918. 

When analysing alfalfa hay it had been noticed that variations in the 
histidine and lysine contents determined by different methods in the water 
soluble nitrogen j Were aitributable to an unidentified nitrogen compemud. 
Consideiing the importanceofeach amino-acid in estimating the food value 
of a ration the author attempted to obtain more complere data on this com- 
pound. Ho*succcssfully isolated from the phospbo-tungstic acid fraction 
cf the ^vater-soluble constituents of alfalfa hay a pyrrol derivative, id^‘ntified 
111 the form of pierale, ohlorplatinate, auiate, etc. with the same properties 
as the comixDiind isolated by von Planta Irom Stocky^ inherit ra a’ld caPed 
b> him " .ttacliydrin It rejiresents one of the many nitrogenous compounds 
supposed to exist in the water-soluble fraction of foods. Alfalfa hay only 
contains a small gnantity of it, corresponding to 0.5 % of the total nitrogen. 

[lISMISSj 



ii8o 


PLANT CKI'.MISTRY 


1093 - Discovery of a Cyanogenetic Principle in Toad-flax {Umrta minor Desf.).- 

C.ARD, M., ill Cmptis mulus dt hi Societe dc BwIuku, Vu.. No, mi. fi-'i-iaj, 

Paris, Juae, iqiS. 

In the Scrofulnriaceac family, in which hitherto only one species con- 
taining hydrocyanic acid was known — Linana striata D. G. (studied by 
BouRQUELOT. jcurnal de Pharmacie et dc Chmic, Ser. VI, Voh XXX, 1^9, 

tlie author has just discovered that another species L. minat 

De^f contains a cvanogenetic principle. This plant is very common in 
Europe, from the Mediterranean district to the north of the continent, 
except in the arctic zone, and grows in sandy soil. After the cyanogL-- 
netic compound had been recognised by the ordinary method crushing, 
dic^e^tion distillation and reaction to Prussian blue — it wasestimatcdby 
LlEBiG-DENTGfis* method. It was found that 100 gm. of fresh material 
contained 0.058^,2 gm. of hydrocyanic acid, a much higher content than 
that (0.0147S gm.j found by BouRQUELOT for the other species of this la- 

milv, L. striata. 

f 

1094 - Composition of a Plant Salt from the Cameroous. - JvAcrqit, A.,hi yen- 

diiS dcVAcndtmie de^ NacHCt's, Vol. CLXVI, NT;. 2^, pi>- 1013- 1015 -p 3 TablLS. P.a:<, 

It has often been reported that, in African districts where there arc 
no salt deix^sits and the importation of salt i> difficult, the natives use for 
eating a salt extracted by lixiviation of tlu- ashes of va ious aquatic or 
marsir plants (Gramineae, Aroidcae, Polygoiraceae, ferns, etc., accoidaig 
to the tribe). The first analy.ses of this salt (Demoussy and Dybowski) 
showed it to consist mainly of potassium chloride ac .ompanied b> variobV 
quantities of sulphates and, sometimes, potassium carbonate, ibeuutlxfi 
analvsed a sample of such salt;it was a yelU;wisli-gray m colour and coaisc. 
obtained from a grass whicli appeared to be a form of Pameum 
He found it to contain a certain amount of hme and to be lacking in carb.-- 
i.ate, thus diberiug from all the salt.sof etlier localities. AeTyslallogTa.p.nu;! 

examination confirmed the result.^ of the an aly. -is and showed the salb 

to contain the double salt known as syngenite, (SO^)^ Ca Kg HgO, sylviiit, 
KCl, glaserite, K1SO4. In this product of the lixiViation of pia»t asho 
is found, then’, the association of tl.e two mincials, sylvine and syngent:: 
which is found in natural salt deposits. 

1005 - Relation Between Pigmentation and Oxidation Phenomena in Plants ; a Study 

of the Comparative Respiration of Red Leaves and Green Leaves. ■ mcol.vs, »• . 

ill C<nnpU<^ rendws dcs Sainciyi dc rAc(i(U'7H‘n- dca Scn'nccit, \ fl, CLX\ II, X'o. 3 , pp- L’? 

-r 2 Tables. Paris, xoiS. 

Xumerou.s investigatirtus h:ive established the relation betwtvii pC' 
mentation I'.ud oxidation phenomena in plants, but this relanon luus 
been sufficiently supported by experiments t n r<.sp:ration. For this reaseii 
the author studied the comparative respiration fd : — i) green leaves anu 
leaves which have turned red accidentally (excess ve light, loweimg <'! 
temperature, fungoiil action) ; 2) leaves whn li are red when young aiu tiaii 
green as thev grow old {Roscl Cassnna) ; g) gueu leaves and normally ipu 
leaves of th-ame species (Prirnm ccrasifcra and P. rcmsifcm var. PissarM)- 
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The experiments were made by the confined atmosphere method and led 
to the following conclusions : — 

A) Respiratory intensity. — In acaientally reddened leaves or those 
red when young and green later, the respiratory intensity is higher than 
in green leaves of the same spedes, especially with respect to the oxygen 
absorbed. In normally red leaves the respiratory intensity is lower than 
in green leaves of the same species. Red reaves form larger quantities of 
organic acids than the green leaves ; this is expressed by greater oxygen 
fixation and a decrease in the ratio COj Oj^. There is, therefore, a relation 
between the formation of organic acids, accompanied by the appearance of 
the red pigment, and the development of antliocyanin. 

B) . Respiratory quotient. — In red leaves the respiratory quotient 
is generally /omY than in green leaves. Le^aves imvhich anthocyanin has 
developed consequently fix more Rxygen than green leaves, Tlrs redation 
betweeiithefovniationof anthocyanin and respiratory oxidation is indirect, 
the oxygen fixed is not connected with the anthocyanin generators, which 
result from a reduction action (recent reseaich has proved pigmentation 
to b(‘a reduction, not an oxidation phenomenon). The oxygen acts on other 
substances, probably the eaibohydrates, to form organic acids which are 
far more abundant in red leaves than in green leaves. 

1096 - Immunity of Plants to the Principles Formed by them. — combks, r., in 

rciulub ocrAwdernit: (U'i Sci^nCiS, V.il , CI.XVII, No. r.cp. z Pari>. loi". 

Since 1909 the autlior has :onducted bio-cbemical investigati<-iie into 
tile ])hysioIogical im]x-)rtauce of glucosides in plants (see Revue Ginerale 
k Botanique, Vol, XXIX, Xo. 347, p. 321, Paris, 1917). In the course 
of his work he observed the following facts with regard to the immunity 
of ]j1ants to the prill .iples they form. 

Having cultivated several s])e<ues — eorn'Coekle [Agrostemma Giikago) 
whieli forms a,grostemnia-sa[>onin, iieas (Pismn sativum), buckwheat. (Po- 
ly^onum Fagopyrum) and radish {Raph(mus saiivtis), which df>' not form 
this saixinin — in Knop’s fluid or in this fluid with the addition of o.io 
to 10 tliousandths of the glueoside in question (agrostemnia*sa]X)nin) he 
was able to show decisively from the outset that this satxmin {even in 
o.io/o(j) injurious to the roots of plants which do not produce it — 
j.'cas, buckwheat and radish — but lias no injurious effect (even in lo/oo) 
on tile plant which forms it - corn*cockle. 

The injurious action of the glueoside on the three sjx cies which do not 
form it is seen in the roots, tlie small, absorbent hairs of which disappear, 
ill the arrest of growth, a loss of dry matter, and, in the ^x*a, by folds on the 
"urface of the root, as is shown by figures given in the paper. On the otiier 
hand, corn-cockle cultivated in the presence of the glueoside has shorter, 
but tliicker, roots ; the absorbent hairs arc also shorter, but in good condi- 
riotj ; ill fact, there is no sign of disease. It may be conrhuled that the 
superficial cells of the corn-cockle root are distinctly immune to the saponin 
formed and accumulated in its seeds. 

Apart from the interest of this fact from the jxint of view of the im- 
munity nf the plant wdth respect to the products it fomis, the author draws 
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attention to a result of interest as regards physiological technique. When 
to study the action of the immediate principles in the vegetable organism, 
the plant is cultivated in the presence of these principles, it is necessury 
to use only the species which produces them, otherwise there is danger of 
drawing false concltisicns as to the acti^^n of Ihcse principles under the 
natural conditions of the species which forms it. 

1097 ~ Antagonism Between Growth and Reproduction in Plants; Factors Influeuciog 
these Two Processes. — Blackman, V, H, (imperial College of Science and Tecluiology, 
London), in Science Pro^ress^ Vol. XIII, No, 49) pp- ^9*53. Eondon, Jidy, 1918. 

It is well known that in many plants there is a marked antagonism 
betw'een growth and reproduction. In such cases (especially in fruit trws). 
the reduction of vegetative growth, e.g, by root pruning, causes vigorcuis 
reproduction. The study of the factors influencing these two processes is, 
therefore, of great iuiprrtance. In higher plants, however, it presents great 
difficulties beeanse of the close connection between the various external 
factors, none of which can be artificially modified without modifying (thers 
at the same time. It is, therefore, necessary to use lower species, algao 
and fungi, the cultivation in viiro of which presents little difficulty and may 
be made under conditions easy to modify. The facility with which such 
cultures may be made has led to neglect largely the study of the inter- 
vening features, such as temperature, aeration, etc., and the attention of 
workers has been concentrated especially on tlie composition of the media 
(Pas'ieur, Rauiin, Wind ;radsky, Beijerinck). One of the first work- 
ers to study the influence of external factors on pure cultures of algae 
and fungi, Klebs, showed that growth and reproduction are dependent 
on certain of these factors, and that, in the presence of factors favourable 
to growth, reproduction dfjes not occur. He also showed that the factors 
favourable to reproduction are more restricted than those favouring gnnrth. 
Klebs’ theory has been confirmed by investigations into the biology of a 
fungus, Plenodomus fuscomaculans, made by Coons [Journal of Agricultural 
Research, Vol. V, Xo. 16 pp. 713-769. 1916) (ib These investigations 
show-ed, amongst other things, that light is an essential factor for repro- 
duction, but that it may be replaced by a few drops of hydrogen peroxide 
or other oxidising agents. This fact suggested the hyj^othesis that there 
exists between the parts of an organism a strong competition for oxygen, 
and that in the presence of factors favourable to growth all the oxygen is 
used for metabolic processes. Under the influence of light or an oxidising 
agent, oxidation of the richer cell materials takes place, liberating a certain 
amount of energy, which changes the reserve food stuffs into conqilix 
protein bodies, the s]X>rc.s. 

1098 - The Heredity of Early and Late Ripening in an Oat Cross, in England.— si. claw 

C.cfORN, A., ill the Journal oj Genetics, Vol. 7, No, .■}, pp, 2 i Fig. Cambri'a'c. 

August, 1918. 

The re.^ults ai‘ given of exjicrimerits in the inheritance of earlintss b} 
crossing the early f>at, Mesdag (rijie on July 26 in 1913) and the late oat 
Ho])fctown (lipe on August 13 in 1913). 

\i) I'urabstrm.'t<'f this piipcr^AX' A’. Mny, I'ji b, No. 57-. (/ d.) 
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In spite of the relatively long ripening stage (from the appearance of 
the first panicles till all the panicles are completely ripe) there is no overlap- 
ping of the phases of the two varieties, in fact there is always a distinct 
gap between them as Mesdag is always completely ripe before any of the 
Hopetown panicles are ready for harvesting. The observations made from 
three generations of hybrids are given below. 

F Generation. — .Hybrids with long, strong awns, brown grains (like 
the parent Mesdag), compact panicles (like the parent Hopetown), ripen- 
ing a little before the late parent and a little after the early one. They,tbere- 
refore, had characters intermediate to those of the parents with a tendency 
on tile part of Mesdag to dominate. 

F| Generation. — As all the plants were liar vested at the same time the 
results were not very definite or certain. Nevertheless, a careful examination 
showed the presence of i) early forms (like Mesdag) ; 2) late forms (like 
Hopetown) ; 3) intermediate forms. 

Generation. — Grains from 106 panicles chosen fromjF| were sown in 
separate rows ; there was also a row for grains from each of the parents. 
?rom the beginning of the ripening period the number of ripe plants in each 
row was noted daily. Plants were called ripe when the last trace of green 
had disapjx^ared from the tips of the paleae. The data thus obtained made 
it possible to calculate with exactitude the carliness of each row. An 
examination of the table in which these data are set out shows the following 
facts:— 

1) Mesdag ; ripening period from August to to 24. 

2) Hopetown : ripening period from September 4 to 21. 

Tbere was, therefore, an interval of ten days betw'een the rij^ening 
periods of these two parents. 

3) In theFj hybrids theie \MTe forms intermediate to the two parents. 

4) In no row were there plants as late as Hopetown. 

5) In no row w'ere then; plants as early as Mesdag. 

Nevertheless, in two row^s (Nos. 17 and 97) the delay w^as very slight 

(2 to 3 days), so that their earliiiess might be considered practically equal 
to that of Mesdag. The two row’s out of a total of 106, gave the ratio 
I ; 63. 

6) In 24 row's tlie ri^xuiing ]). riod extended over the ten-day interval 
between the ripening periods of the two parents, i.e., was not ended on Sep- 
tember 4 when the first ri|x panicles a])pearcd on Hoix-lown. The num- 
ber 24 is very close to the theoretical number 26.5 (106/4) correspjonding to the 
ratio 1 : 3. 

Conclusions. — The results obtained seem to show' that early and 
late ri^xaing are Mendelian characters depending on more tlian one factor ; 
perhaps three phints homozygous for one of these factors are early in 
the sense that their F^ descendants arc ci^mpletely ripe before auy plant of the 
the late parent. On the other hand, only lio mo zygosis of the three factors 
can produce earliiiess equal to that of the early parent. The various ermbi- 
nations of these factors, their absence or their piesaice in the homozygous 
oi heterozygous state, exphiin all the iiitcimceliatc' ccaiditions. 
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1099 - Selection of Maize Resistant to Smut [VstiUgo Zeaa Beck), in the United 

States, — Jones, D. F.,in the American Journal of Botany, \^ol. V, No. 6, pp. 2»)5'3oci ^ 

Bibliography of 19 Publications. Lancaster, Pa., June, 1918. 

For those selection and hybridisation experiments, made to study thtj 
inheritance of resistance to smut in maize, were used 16 strains of this ce- 
real which had been self-fertilised for from 9 to ii generations. At the be- 
ginning the progeny showed little uniformity, but this gradually increased 
till finally the homozygous stace appeared to be attained and tlu* various 
groups or types remained constant. 

The strain^ thus obtained showed degrees of resistance to attack front 
smut varying between a minimum of 9.79 % of the plants from strain 1-7-1.1 
and a maximum ot 0 % for the strain 1-6-1-3, which may be considered as 
practically immune to the parasite. The vigorous development of the 
plants of this strain must not be considered as the chief cause of resistance 
because other highly immune strains develop only moderately. 

By crossing a susceptible with a resistant type almost completely im- 
mune plants were obtained in F^, whereas in there were susceptible plants 
in a ratio agreeing with the laws of scission and re-combination of charac- 
ters, although want of material has net yet made it possible to obtain 
definite data. 

The results seem to show conclusively that susceptibility to smut is 
governed by special determinants or genetic factors and may be nioditied 
by suitable selection. 

1100 - Observations on some Degenerate Strains of Potatoes. — Stewart, f. c., in 

the yfeio York A:;ricttUiirul Experiment SbU2V)>i, Bulldiny^o. 422, pp. + 12 F!:Ut.'. 

Geneva, N. Y., July, 

The results are given of investigations made by the author in the ex- 
periment Helds of the Xew York Agricultural gtation at Geneva to detvnuine 
the manner in which the potato disea.ses known as leaf-curl, curly dwarf, mo- 
saic and spindling -sprout are transmitted from one generation to another. 
These seem to be less diseases properly speaking than forms of degeneracy, 
for in no case was it found possible to isolate pathogenic micro-organisms, 
The action of the soil and weather factors must also be excluded. 

The two principle results obtained showed that : 

1) The tubers of affected plants nearly always prochicc more or less 
degenerate and useless plants. In 1914 were chosen 47 badly affected spe- 
cimens, from which were obbiined, in 1915, 197 plants, all diseased with the 
exception of one (of the Ionia variety), 

2) Perfectly normal plants {Pride of Vermont, Green Mountain, etc.) 
may produce degenerate types. Tubers of the same plant, and even dif- 
ferent eyes from one and the same tiibtu, may produce both normal and 
abnormal plants. 

This hast fact, as well as the constant transmission of thc^ degenerate 
types, seems to show that these hereditary^' diseases may be produced as 
real mutations or bud variations. This is born out by the rapid degener- 
ation frequently observed in the descendants of perfectly healthy plants. 
For exaniple, a tuber of the Green Mountain variety planted in 1913 gave 
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63 seed-pieces for the following year; all the plants produced from these 
pieces were healthy and perfet tly normal. The tubers of 36 of these plants 
were planted in the spring of 1915 in three plots in three different locali- 
ties, River head (Lon^ Island), Cadyville fNew York), and Presque Isle 
(Maine), and produced in all three places many decidedly degenerate plants. 

Conclusions. — i) Tubers from plants affected with leaf -roll, eurly- 
leaf and mosaic transmit these degenerate characters to their descendants. 
All tubers from plants which are even only slightly abnormal should, there- 
fore, be eliminated. 

2) Degenerate fornLs crop up unexpectedly as mutations from material 
which has been perfectly healthy for several generations, so that even a 
very careful sorting of seed tubers will not exclude the pf>ssible occurrence 
of abnormal descendants subject to degeneration. 

iioi - Deli Tobacco with Fetiolate Leaves. Probably Resulting from Mutation of a 
Single Factor, at Sumatra. — honing, J. .a., in I. BullcUn van het Ddi ProefstaHon^ 
Xn, 10, pp. 1-2-1 -j- 5 TabU-'s -f 6 Eigurts, Medan (Sumatra), October, n>i7; II, Medi- 
lUelin^en van het Dai Proefstation, Year X, Pt. 8, pp, rSs-iS;^ -f 6 Pic's. Medan, Deccni- 
btr, 1917. 

Now and again (once in lou million times, or still less) Deli tobacco, 
which normally has sessile leaves, protiuces plants with leaves having a 
long p'.-tiole and also differing from ihv normal type by: — cross lines (i), 
a zigzag stalk, small, losenge- shaped leaves with small appendices on the 
under side (“ Kioe|xiek ’') (3), si'imelimes growths on the corolla. 

Ill 1914, in the plantation of Poentoengan (Sumatra), \va.i found a 
Deli tobacco plant with pctiolate leaves. It was sclf-feitilistd and in the 
Pj gave 2896 plants whicli were divided into three different types : — a) 704 
(about Yd normal Deli types ; b) 1446 (about half) hybrid plants wich 
It-avcs with ])etioles which were at first short but later grew till they w’ere 
of the same length as those of the parent plani ; c ] 746 (about ^) sterile 
dwarf plants with irregular lca\'es, which first liad a long petiole but sub- 
sequently lo.st the blade, so as to assume a linear form. The segregation, 
tlicrelore, was in the Mendelian ratio of Y^. Y 4 >^^ ^^l owing the 

parent plant to be a heterozygous hybrid with respect to a single factor (A*j. 

Nine of these hybrid plants on self-sterilisation gave an Fj including 
4655 ]>lants of which 1 155 were normal, 2 392 hybrids, and 1 108 abnormal 
(dwarl), i. e., always in the ratio 1:2:1. 

On the. other hand reciprocal crosses between hybrid ami normal 
plants of Fj gave normal and hybrid plants in tlie ratio 1:1. 

Finally, the normal plants (Deli type] of the F^ when self-fi-rtiiised 
instead of ghing exclusively normal descendants gave, in two cases. a small 
number of abnormal plants — 3 hybrids and 2 dwarfs cut c'f a total of 764. 
Tliis phenomenon is as mysterii>us as the origin of the plant with pctiolate 
- V • t f DautiAngan, 

(t) The authcjr calls thus the pale screen lines plnocfl, in the variety ot tubacco with iion- 
'•'-verrent leaves, ill the piisitii)iisewespiuuliii>r to the insertion of (]e«.uiTeiit leaves in the 
varieties with normal leavr s. 

f2) See R. inr-i. .Vn. f/r,/ ) 



AGRICULTURAL SEEDS 


Il86 


It is most improbable that tliis plant was derived from an aa'idcntal 
cross between Deli tobacco and the native tobac'co with petiolate leaves 
because the characters of the Deli i:\ye reappear without variation in the 
and other abnormal tA^pes, both homozygous and hybrid, resembling 
none of the tobaccos cultivated by the natives of Malaya and Batak. 

The author explains the origin of this curious plant as follows-— a 
germ cell of the Deli ty\)e was latilised by a cell having but one changed 
factor, i. e,, having undergone mtUation for one factor only (whereas Be 
Vries considers the i ovules oi Oenothera Lamar ckiana to have undergone 
mutation for several factors). In support of this hj^othesis he calls tr 
mind that a single factor may produce several effects, as has been shown ly 
Iodewitks for tol)acco (Eiblichkeitsversuche mit Tahak, in Zeiisekriit 
fur induktive Ahsiammtmgs- nnd Vererbungslehre, Vol.V, p. 144 , 19^1) and 
Morgan for other plants {The Mechanism of Mendelian Heredity, p. 35, 

1915). 

1102 - Variations in Seed Tests Resulting from Errors in Sampling. — Stevens, 0 a., 

in Ihe fournnl of the American Socuty of Acronomy, Voi. X, No. i, pp. i-iy 4 12 

Tallies + Figs. Liin caster, Pa., January, 191S. 

Variations in the results of seed testing arc largely unavoidable. They 
may be divided into two groups, one purely mathematical, the other per- 
sonal or, to a large extent, economic (due to lack of money to buy the htst 
apparatus and to employ efficient and trained workers). Thediree-ttnatlit-- 
matical causes are : — 

For germination tests imperfect mixing, random sampling, errois 
in counting, effect of personal selection (there is a tendency to pick out 
the better seeds), unsuitable conditions for germination, sjxicial conditkin 
of the seed. 

For purity tests : — imperfect mixing, random sampling, errors in 
weighing, effect of personal selection, errors of identification. 

During the years 1914 and 1915 the author investigated in the Depart- 
ment of Botany of the North Dakota Agricultural Odlege the errors due to 
mathematical causes. Both in the germination and purity tests the 
general plan was for one person to take simultaneously a series of 50 tests 
from one lot of seed ^ind to calculate the standard deviation and pro- 
bable error. 

Germination tests. — A white-sc*eded kafir w^as ehost n as expen- 
ineiital material. Part of the s< ed w^as stained red with an alcoholic solution 
of Delafield’s haematoxylin to represent dead seed. 

1 . ~ To determine the amount of mixing required in a sample received 
by an analyst, 55 grams of white seed and 55 grams of stained seed were 
placed together and pf)ured from one dish to another at the rate of 50 tirnvsr 
per minute. This process was leix ated 25 , 75 and 200 times, and the whole 
series then duplic-ated. The probable error was respectively 3 . 10 , 2.88, 
and 2,83 for the first series, and 3 . 05 , 2 . 83 , Rnd 2.82 for the second series 
This remarkable agreement shows that very little differknee results from 
mixing beyr.nd a certain limit. (In all the tests described the seed "T.s 
mixed 73 limes. To choose tlu^ sample to be tested the mixture was poiued 



AORICULTURAf, SRKDS 


1187 

on to the table, the pile drawn out to a point at one end by placing a hand 
on either side, and too seeds counted. 

11 . — The second problem was to determine the error for a given per- 
centage. Theoretically a sample containing too % of live seed should 
give 110 variations in the various tests ; a sample with 90 % live and 10 % 
dead seed should give the same variations as one with lo % live and 90 % 
dead seed, and so on, till the maximum variation is obtained with 50 % 
of each type, When a test sample also contains hard seed the variation 
will be greatest! when all three kinds of seed arc present in equal proi)or* 
tioiis. The probable error for such a sample was found to be 3.83, 3.92, 
and 3.01 for the live, dead, and hard seeds respectively. 

The author giv(^s in a table the probable errors in the |x;reentage of 
dead, and hard seeds determined by him frr)m mixtures containing 
50, 60, 70, 80, 90, 95, 97, and 99 % of viable seed, in which (with the cx- 
cir])tion of the three last) the rest of the ]XTcentage was composed of : 
a) 5 %of dead seed, the remainder king hard seed ; b) 10 % of dead seed, 
the remainder being hard. In anotln-r c^.'mparative table are given the 
u*>-iilts of four lots of serai (alfalfa, millet, bromus and red clover) tested in 
about 20 (lillereiit laboratories, the probable error being calculated in lots 
(if ICO seeds. 

TIL — Tile above ^ur^is wi re obtained for samples of 100 seeds. The 
limits of error were also investigated for samples containing a number of 
seeds equal to multiples of lOo or less than roo. For this purpose te-sts 
were made with several series of 200 tests with millet, alfalfa, flax, and kafir 
seed, each lot of 50 being made separately. The results were I'al ciliated 
for each sed of 50 tests, for each set of §0 obtained by taking the mean of 
the first and s^.•e-olld, third and fourth, and by taking the mean of each set 
of three and of four tests. Series based on TOO, 200, 300, and 400 seeds 
were tlius obtained t)ie results of which are given in a table. For exam- 
ple. a mixture of alfalfa with an 83.0 % germination (g % Iiard seeds) 
gave the following probable errors for the four series of 100 seed te.-ts, 
2,49, 2.62, 2.48, 3.02 ; for the two 200 seed tests, 3.01, 2.27 ; for the 300 
seed test, 1.82, and for the 400 seed test 1.43. A mixture was also pre- 
pared containing 80 % of \dable seed and a series of 300 lots of 100 seed 
each was counted in distinct groups or in combinations as in the pre\i(>us 
case, and tests made using 100, 200. 300, 400, 500, and l 000 sc*eds, with 
the following results:— for 100 seeds the probable error was 2.65: for 
200 seeds, 1.78 ; for 300, 1.50 ; for 400, 1.35 ; for 500, 1.25 ; for i boo, 0.^5 %. 
Wlien less than 100 seeds wxne used tk: error was considerably increased. 
Atrial with 50 % (d live and 50 % of dead seed made with 50 lots of 50 and 
25 seeds each, gave probable errors of 4.26 and 6.73 % respectively, 

IV. — If the results of two test? of c>ne sample vary rath.er widely is the 
mean of the two further from the mean of the series than when the varia- 
tion between the two tests is less ? In other words, is it necessary to make 
a new test win 11 the variation bt tween two tests excei ds a et itain quantity ? 

To solve this pnd^Iem the alfalfa scries and kafir (60 % germination ; 
32 % hard) from tlie pre\i( -us cxpdinunt and the So % kafir serits w^re 
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used. The mean of each successive pair (ist. and 2 nd. ; 3rd. and 4th., 
etc.) was calculated, and the deviation of these means from the mean of 
the whole series of 200 found. In the alfalfa series 17 % of the duplicate 
tests showed a variation exceeding 10%. their average deviation l^ing 4.15'); 
(12 exceeded the probable error). The average deviation of the other 
S3 was 3.44 %. On the other hand, there was in one case I % difference 
only in the duplicate tests, the mean of the duplicates differing from the 
mean of the series by 9 %. Among the duplicate tests differing by 2 % 
only, two differed from the mean of the series by 6.5 %, and ond by 5.5 
etc, * Of the 100 duplicates of the 60 % kafir series. 9 showed a difference 
exceeding 10 % the mean of the two tests, and the mean of the entire 
series The average deviation of the means of these 9 from the mean of 
the whole series was 2.44 % ; that of the other 91, 2.97 %. In only 4 of 
the 9 did this deviation exceed the probable error of 2.2 %. In the 80 % 
kafir series 46 of the 250 duplicates showed a difference of over S %. The 
average deviation of the means of these 46 from the means of the whole 
series was 2.35 %, whereas in the other 204 cases it was 2.06 %. Only 
in 24 of the 46 cases did the deviation exceed 2 % (the probable ernTjn 
tests of 200 seeds is 1.87 %). It is, therefore, clear that in such a case 
wdde variations between duplicate lots does not appreciably reduce the ac- 
curacy of the results. 

By the rule of the Official Seed Aualysts of North America redests must 
be made when the variation between duplicates of 100 seeds exceeds 6, 7, 
8 , 9 and 10 % for a germination of 90 % or more, 80 to 90, 70 to 80, 60 to 
70, and 50 to 60 % respectively. The author’s results show this regulation 
to be of doubtful value, because the variation may be greater without 
destroying tlie value of the test, or it may be smaller and the exaetitutk 
of tlie result doubtful. 

Variations in purity tksts. Tliese may be due to many laetorv 
since each of the three chief components of the sample (pure seed, 
seed, inert matter) may have a variable number of eompr.nenls for whuai 
it is difficult to find a value of accuracy for use in a large senes of cases 

The seed used did not show any unusual variations.^ In taking tk 
samples a seed mixer and sampler such as adopted by the U. S. Depaitnk'nt 
of Agriculture were used. Determinations were made of:- a) the pi*'- 
bable error in purity tests of flax (2 lots), alfalfa, and broiiiegrass , j) t.ic 
value of the second decimal (as compared with tmly one decimal figniej 
in calculating the probable error ; c) the variation 111 the numlier of 
seeds in a given s]jecies ; d) variations due to jiersonal selection. 

CONCUUSIONS AND RECOMMENDATIONS. — I. The probable CTlol ' 

^ single germination test of 100 to 400 seeds for ]X‘rcentages of germiimti n 
of 99, 97, 95, 90, 80 to 50 respectively varies as follows 0.75, l.oO, 
2.25, 2.80 in samples of 100 seeds ; 0.50, 0.70, i.oo, i.50> 2.00 for 200 s^c ^ 
0.40, 0.55, 0.80, 1.20, 1. 75. ffit seeds ; 0.35, 0.50, 0.70, 1.05, 1 - 3 *^ ^ 
400 seeds. Tlie figures increase by about Vs hi the lower ])ereentages < ^ 
germination for Beguminosae containing so-called hard sttcds. 
ffir wnrk in which the caiwes f)f vcri:ition a.re reduced to a minimum. - '' 
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was made in this study to determine the range of value when fac- 
tors other than those of mathematical probability enter to any extent. 
These values may be used for other exix-'riments involving similar conditions, 

in counting 500 seeds to determine the percentage of mixture of two kinds, 

II. — In samples which do not contain mixtures of materials with a ten- 
(leiny to separate readily (such as sand, fine impurities, or coarse material) 
only a small amount of mixing seems necessary. Such samples should 
TCCLive a supplementary test of larger quantity to show the approximate 
ainciuit of such materials. For example, these may be first separated 
hv a sieve, and the percentage added to that obtained by a regular test 
from the remaining quantity. 

III. The accuracy of purity tests depeiid.s on many factors. The 
quautities used slioukl be carefully investigated to determine whether 
those ill current use may be advantageously changed. The seoond deci- 
mal figure is of no value in most cases. If such accuracy i.s required the 
(iotermination must be made with a sufficiently large sample (e. g. for about 
S oz. of wheat 30 gm. should be taken ; for flax and small seeds, three 
link.- the. usual quantity). 

IV. — Results of seed tests should Ixr acconifiaiiied by an indication of 
tlkir accuracy, i. by the value of the probable error. In firactical tests 
tlii- should be doubled because there are about four cbancts in five that 
the correct result lies within the figure thus corrected. 

V. -- The second duciiual figure is not necessary f(-r tlie calculatkm of 
tlk- -robable error in sucli tests. 

VI. — Tile amount of seed used for such tests (and therefore the degrct* 
of accuracy obtained) should be regulated by two factors — the degree r.f 
accuracy required for dependable results, and the amount of work it is pos- 
sible to handle. In germination tests it is advisable to use 200 seeds per 
ttsT, the number being incrt^asetl if desired. It is mnst imjxirtant to know 
tlk* probable error so that such adjustments may be made. 

VII. — Ihiplicate tests a])]K'ar to be of little value; one test of 200 
seci.ls will often require less space and time than two of too seeds. 

The author compares his results with those of RODEtv.tl.D (Uber die 
Fdiler dcr Keimprufungeu, Lamfwirfschaftliche Versnehsstaiionen, V<.il. 
XXXVI, pf). 105-112, 215-227 ; with whicli, on the whole, they agree 

1T03- Date and Rate-of- Seeding Tests with Spring Grains under Irrigation. — 

.\TKiN-sfjN', A., ill the (,’«ra’r,vi/y of Monluuu, A^nculluml ExperioK'nt Sfuticti BxilJciift 
N'o. nu, pp, 17 - 4 - Tables. Hozi-nuui, Octobtr, nur. 

The experiments described w'cre carried out at the Montana Experi- 
bitiit Station farm at Bozeman, in the Gallatin \'alley in the soutli-cen- 
trill part of the vStute, at an altitude of 4 870 ft. The plots were 7 io 
in <izG. The tests were made wdtli the principal varieties of cereals, sown 
111 lints with a seed drill carefully calibrated to control the exact quantity 
‘jf H'td sown. The influence of different dates and rates of sowing on the 
yields of grain and straw, the weight of grain per busliel, the length of the 
piuiod from planting to ripening, the height of the crop, and the percentage 

''tllMIISl 
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of the crop lodged at harvest time, were carefully observed. ‘The tests 
were made during 8 years for spring wheat, oats, and barley, and during 
7 years for peas. The principal results obtained are given below : — 

Date op sowing. — The largest yield of grain was obtained with the 
earliest sowing. Yield from plants sown on April 15,22,29 and May 5^ 
when compared with those from plants sown on May 13, 20, 27 and June 
4, showed an average increase, in favour of early sowing, of 44.6 % for 
spring wheat, 19. i % for oats, 11.7 % for barley, and 10.6 % for peas. 
There were but slight differences in the quantity of straw produced accord- 
ing to the date of sowing. Since late planting gave smaller yields of grain, 
the number of pounds of straw for each pound of grain produced was 
greater for crops sown late than for those sown early. 

Early sown grain was of better quality than late sown grain, as shown 
by a higjier average weight per bushel. The vegetative pc*riod of 
sown grain was longer than that of late sown grain. This was doubtless 
due to the fact that the growth of plants sown late was arrested by aiitimm 
frosts and cool weather. 

There was no marked difference in the length of straw of the plants 
sown at difierent dates. This is in agreement with the essentially uniform 
yields of straw. Lodging of cereals depends more on the season than tlie 
date of sowing. 

^TE OF SEEDING. — The highest yield of spring wheat was obtained 
by sowing 14 pecks per acre. This was 2.6 bushels higher than the yield 
obtained ivith 8 pecks. Considering the higher price of grain in the spring, 
the most profitable yield was from 8 peck seeding. The’ best yields of oats 
were obtained with 10 to 12 pecks of seed per acre. vSowing 16 pecks ]iti 
acre gave the best yields of barley. When other conditions, such as lodg- 
ing, were considered, the best yields were obtained with 8 to 10 pecks oi 
seed. Tor peas, the most satisfactory results were obtained with 10 to 12 
pecks per acre. 

The yield of straw increased in proportion to the amount of seed used. 
The quality of the grain as shown by the weight per bushel was slightly 
better for spring wheat, oats, and barley when larger quantitie.s of seed 
were used. With peas the opposite was true. The larger the amount oi 
seed used the shorter was the period from sowing to ripeni ng. The amount 
of seed used should, therefore, be increased in proportion as the date of 
sowing is retarded in spring. 

There appears to be no relation Iretween the length of straw and the 
amount nf seed sown in the case of spring wheat, oats, and barley. For peas, 
the length of the straw increased as the quantity of seed used increased, 
The higher the rate of seeding the greater was the tendency of the crop 
to lodge. It must be reniemlxNed that these data refer to irrigated crop? 
at an altitude of 4870 ft, 

1104 - Comparative Cultural Experiments with Several Varieties of Oats in South 
and Central Sweden. — AKerm.\NV, a., in Swng« Utsddfi/ounin^s Tidskrift, Year 
XXVII, Pt. 6, pp. 261-278 ; Year XXVIII, Pt. 1, pp, 26-25. Milmo, 1918. 
During the last 20*years the Svalof station, aided by the vanotis bran* 
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ches distributed throughout the diflerent physiographical districts of 
Sweden, has created and tested several new and valuable varieties of 
oati which have replaced, or are replacing, the old native varieties which 
they exceed in quantity and quality of yield. As is known, the yield of a 
given variety varies from year to year according to the different weather 
conditions. To determine the climate of a given locality it is necessary to 
make a series of observations over several years, and to determine the 
piodtielivity of a given variety with respect to the climate it is also ne- 
cessary to make comparative cultural tests for a more or less long period. 

Among the oats produced at Svalof are the varieties Kron, Seger, Guld- 
regn, Stormogul, Klock I, II, and III, selected Dala. and ethers. Compara- 
tive cultural experiments made on several farms in south and central 
Sweden have made possible good approximate determinations of the cha- 
racters of these varieties with respect to the special climatic and agri- 
cultural conditions of the different provinces, thus enabling a geographical 
distribution to be. nnide on a rational and reliable basis. The comparative 
cultural tests may be divided into four parts ; — 

1) Tests at Svalof. from 1900 to 1917. 

2) Tests in the provinces of southern vSweden {white oats district) 
from 1908 to 1917. 

3) Tests in Varmlaiid, from 1908 to 1916. 

4) Tests of varying length in the provinces of central Sweden (black 
oats district). 

L SvAEOF (1900-1917), — Bt*ginmng with the Kron variety, which oc- 
cupies the first place, the other varieties come in the following order of 
merit Gule Xasg 4 rd, Bannt-r, Striibes Schlanstcdter, Tystofte Stjern, 
Se^er,Giddregn, K\o{.'klll, common Probsteier, beardless Piobstcier, Stor- 
mogul, ligowo, and Klock II, An examination of the weather condi- 
tions shows the well-marked positive action of lain during the vegetative 
period, from May i to August 15 in years w^henthe total rainfall duringthis 
period is 200 mm. or more, especially if the rain is not only abundant, but 
also well distributed. When, however, this total is below 150 mm., as in 
1914 (127 mm.) and 19x7 (88 mm.), the yield in grain is V3 more be- 
low the average. All the varieties are not equally seuisitive to weather 
conditions, with the exception of tliose generally knowm to l>e favourable 
or unfavourable. Thus, in dry years, the GuJdregn variety, which is very 
resistant, gives better results than Seger oats and, under the same condi- 
tions, the black oats Klwk and Stormogul can compete with, and even ex- 
cel, the best white oats. In 1917, for example, the first place was held by 
Stormogul with 28 */4 cwt, per acre, folio W'ed by the varieties Guldrcgn, 
Gill Xasgird, common Probsteier, KUxik III, Seger, Kron, and Klock II. 
The choice of any variety must depend on the most unfavourable wea- 
ther factor of the district in which it is to be grown. 

II. South Sweden (1908-1917). — Of the white oats, the Seger variety 
^clds first place in the provinces of Malmohus (25.97 cwt. per acre), Kris- 
tianstad (23.29 cwt.), Sodra Kolmar (22.17 cwt.), and Sl^raborg (21.98 
but in this last province Stormogul black oats surpass all white oats. 
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The Kron vaiittv does best in the provinces of Halland (23.62 cwt.) and 
Alfsbors (24.38 cwt.), whereas tlie Guldregn variety gives better results 
than Seger in one case only, in the province of Kronoberg (t9.42 c«t.), 
where the unfavourable climatic conditions emphasise, the propertns (,t 

earliness and drought resistance peculiar to Guldregn. 

Ill Varmland - Although included in the white oats district, this 
region must be considered separately. Two conditions desi rve attention 
I) the laic spring wliicli makes it necessary to sow 8 days later than in the 
Uppland ; 2) the drought of June, especially in the southern parts and ii, 
the Dalsaud (northern part). Thus, at Karlstad, the Jiuie lamfah dins 
not exceed 46 5 Xora it is 65.1 mm. at Falun 55-8 nmi., 

at Orebro 55.4 mm., at Skara 51.I mm. and at Vanersboig 57.9 mm. Tin 
shows the lieccssitv of drought resistant and very early typ. s. Anmng tlii 
white oats the Guldregn vaiiety holds first place (15.71 cwt.) exed ing hith 
the S ger (15.07 cwt.) and Data (14.77 c«t.) vamties. but it is decidocily 
inferuu to the Stormogul {17.25 cwt.) and Klock II (16.2b cw .) black, .a, s 
TV Cextral Sweden (1909-1916). - The black oats district iiidml..,- 
the province of Ostergotland and parts of those of Smilaml and Xank . 
■>S well as the provincesonbotli sidesof Malarcii (Sdderraaiiland andLpplaiw). 

Ostergotland. - The Klock III vaiiety, obtained by X n.S.soN by cross- 
iim Klock II with Sto, mogul, gave results (21.08 cut.) so miK- 1 , .-iipci.r 
to those obtained with the parent plants that it could safely be gioivii :r, 
the place of Kloek II (18.71 evvt.). 

Stormogul leads for vield in straw (42.11 cwt.), and by completeli up- 
rooting M Berbers ,t was possible to eliminate P«cri«.« « 

injurious to Stormogul which, in yield can compete with Klock III. T .1 

Fvris variety gave results sujierior to the parent vancty 

' Malaren provinces. - Of all the varieties examined Storm,. giil g« . 
the best results, both in heavy clay soils and in light sandy 
in tlK' uoithe-rn parts of this district was it necessary, on account oi its .a.e 
ripening, to limit Stormogul to the fertile soil zone so as to favour i.ip,.. 

^row^ioj^t p promise althe iigli there are not suffieitrt 

data available to establi.sh with precision the district to winch it 

On the whole the IVris variety has giv e 11 less satisfactory result. .. . 

Klock, butinsomcveryclayeypartsofMalaien and large tracts of Op, m 

this variety is to be preferred to all the other black 
its earliness. From a ixiint of view of quality of gram and tilleiiug 1 y-. 
slmiitd prove of excellent use in selection and hybridisation expeiimc ms ... 
the clay soils of central S^Acden. 

,105 - The “Kyko” Oat {Avena satlva var. obtusata) from Cyprus. - s- 

No. 1071 of this 

1.06- The Control ot Weeds in Ricef ields by Rolling. -- 'I 'ic ' 

Soioi/llim [Oreano .Uom,'.' ddU S. ctczwne spen iv « '‘Y"'; Ys ' 

h,me. 1, W 51-iS 4- l'.e?. \ereelli,.yi.r.l., . - > • 

.\lthougli most farmers no lungs r use u llmg as a means 1 
<low,i weeds in ricefields - ami the author thinks they were wiei-s • 
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abandoning the practice many well-known practical men still use it on 
a large scale and repeat it each year with increasing success. 

Rolling is specially successful in first-year ricefields and in these with 
numerous Sedges ; it should be abandoned for grasses. The corrugated 
roller (with wooden laths or iron bars i % in. sq.) should be used. The 
best time for lolling is when the sedges have grown as tall as the rice ; 
during rolling sufiicient water should be maintained in the ricefield so 
as to prevent the roller burying the rice plants in the soil so that they 
cannol grow up again. The trampling of the plants by the team and the 
difficulty of turning are two disadvantages that should be avoided or di- 
minished. To this end, the suggestion has been made to make rollers with 
2 or 3 sections with a total length of 1 0 to 13 ft. so that the land between 
two irrigation ditches could be rolled in 2 turns — going and coming ; but 
this roller requires 2 horses instead of one and the trampling would be great. 

The authpi suggests the use of a roller with 2 sections loose oj] an iron axle 
equal to the width of the land, so that the sections could be spaced ?s required 
on the axle. The swirgle-tree for 1 horse is attached to themidoleqf the axle. 

With a land twice the width of the roller, the 2 'factions are moved to- 
wards the centre of the axle as shown at it in the figure, and the horse (2 
horses may be used) walks in the ditch CD, thus rolling on both sides of 
the ditch. When at D, the apparatus is turned, the horse passing in 
the ditch EF, as shown at A^, and so on for tne other trenches. When 
the first rolling is finished, the 2 s<:x:lions aie moved to the jx)sition B, 
aud the operation is finished without ever trampling the young plant-,, 
save on the headlands. The headlands would be rolled last of all, so as to 
, flatten out the hoof marks. 

D 


A 



c h 


The u^c c>f Li ru]lcr \vilh 2 sect’onsloose l.'Ji the axle in a rice lichl. 



1194 CROPS YIELDING OILS, DYES .\ND TANNINS 


1107 - “ Hu6-ky ” Rice, an Indochinese Variety of Good Quality, Especially Suited for 
Western Cochin-China, — See No. 10 63 of this Bevi^w. 

1108 - The Production, Preparation and Uses of Raffia. — Sec No. 1075 of thsi Rtvuvo^ 
nog - Tests with VarietiesofCottoninCypnis,— SteNo.io75ofthi5i2mett’. 

II 10 - Sunflower Pith, the Wood and Bark of the Baobob for Use in Paper- Making, - 

See No. C07 5 of this , 

I III - Olive Growing in Australia. — Q^tf^nsland Agricultural Jout ml, Vol. 9, No. 1, pp, 
18-20 H- I Fig. Brisbane, January, 1918. 

Before the war olive tiees had never been grown on a commercial scale 
in Australia. As present supply difficulties on the European markets have 
stopped the importation of olive oil to Australia, the growing of olives is 
attracting much attention there. 

South Australia may be said to be the only State producing olives. 
The total area of the olive orchards there only amounts to i(]|po acres with 
an annual production of oil of about 15 000 gallons. The variety of condi- 
tions under which olive trees do well makes it certain that more extensive 
cultivation of them would succeed. Prof. Perkins believes that the olive 
orchards could be extended to 15 000 or 20 000 acres, especially in districts 
with a light rainfall where the soil contains sufficient lime. Tlie soil and 
climate of Queensland are just as well suited to olive growing as those of 
South Australia. 

Mr. Buring, wdio has grown olives for many ‘years, bclievi s that Ik 
labour difficulties which olive growing on a commercial scale would enconn* 
ter make it necessary to restrict the cultivation of this fruit to small or- 
chards but that this should be general. In other words, lie recommends all 
those who have orchards to reserve one plot for olives. He gives the Ver- 
dale variety preference over all others because^, though its oil content is 
not very high in proportion to the weight of its fruit, it is the most resist- 
ant variety, thriving on the coast as w^ell as inland, at sea level as well 
as at altitudes of 4000 to 5000 ft., and resisting very low' lemjxuatnrLS. 

It is usually assumed that olive trees do not come int<i bearing for 
several years. The use of fertiliser and good irrigation will, howi vtr, n. dv.te 
this period and make it possible to obtain a crop four years after plant- 
ing out. 

11 12 - Oil-yielding Seeds of British India. — See No. 1075 et Ret'icw. 

11 13 - Oil-yielding Seeds of South and West Africa. - See No. lo?^ of this Review. 

11 14 - The extraction of B^rberine from **Michai” {Barberfs Darwinii) and 
“Calafate ” {B. baxifo/ia), in the Aigentine. - richert, f., in Rndsta iei Cenfro 

pytudi antes dc A^ronomia y Vetcrinaria de la Umversidad de Buenos Aires, Year XL 
Nus. 92-93, pp. 11-13. Buenos Aire*:, January-itiy, irjf8 

“Michai " and "oalafate ” grow largely in the Patagonian Corddlc- 
ras. By extracting the powdered roots whth hot water aie obtained large 
quantities <if beiberine, a yellow colouring substau'-e which fast, dies ani- 
mal fibres without previous treatment with mordants. Tha nativ.^s use 
these aqueous extract.' for dying mats, etc. 
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An esperimeutal study made at the “ Institute quiraieo de Inves-iga- 
ciones agiopecitarias " showed the dry powder of "miehai root to give 8.9% 
of crystallised berberine after extraction with hot alcohol, precipitation 
with ether and evaporation of the precipitate. The treatment of "cala- 
fate " roots is not so simple because the berberine in them is accompanied 
by other crystallisable* compounds w'hich are extracted simuitaDcously. In 
this case it is necessary to acidify the alcohol extract with dilute nitric 
acid. By these means 3.5 to 4 % of crystallisable berberine nitrate is ob-* 
tained, 

[115 - Ae Cake from Strephonema sp. as Tanning Material — Slx- Xo. 1075 of 

tills KevievJ. ■ 

II 16 - Experiments with Hevea in the Dutch East-Indies. — i. arenb, p. e. (Proef- 
gtatioH Malang), Eenigejaan tie praktijk otiUeeiulc cijfers omUent den involved van het uit 
ounnen op de produetie van Heventninen. Arckief voor de Kubhtnuliuur Kederlandsch- 
Indil, Vol. J, No. 4, pj>, Batavia, 1917. — 11. Bishop, 0, F., Grantham, J. 

and Knapp, ^r. B. (Technical Department, Holland Ameriian Robber Company), Probable 
Error ill Field Experimentation with Hevea. Ihid.t No. 5, pp. 335-362, .. 

L — In the first ])aper figures are given as to the effect of thinning out 
Hevea fields on the rubber-yield per acre. 

In the first case, in three fields planted 12' X 24’ one alternate row 
was taken away in the course of one month thus bringing the distance to 
2 \‘ X 24', Though half the trees were removed the yield of these fields did 
not show any decrease. The average production per field and per tapping- 
day during tile three months preceding thinning out had been 4.28 lb. and 
that during the three months following thinning out 4.12 lb., 3\liilst the 
figures for the three control-fields for the same periods were 3.33 lb. and 
3.17 lb. The decrease in yield is the same in botli east's and is not due to 
thinning out. 

In the second case, one field 12' X 12' was thinned out b) a distance 
of 24' X 24’. The trees which had to be taken out were pollarded and the 
stems tapped for one month. During this time the perruantnt tret s were 
usted. After one month all the pollarded trees were upre ott d and tapping 
was resumed on the permanent trees. Tbt- average yield during the two 
months before thinning out was 2.95 and that during the two months fol- 
lowing thinning out 2.71 lb. per tapping day. The same figures for the 
:oDtrol -field were a.SQ and 2.61 lb. In this cast' also nti decrease in yield, 
hie to thinning out, took place, notwithstanding the fact that 3/4 of the 
roes had been removed. 

II. — In field experimentation with rubber great care must be taken 
11 interpreting results because of the variations that occur in the yield of 
■qaal sized plots of 'rubber even when similarly treated. ’ 

Previous papers are quoted (i), in which it is sh<nvn that normal va- 

(i) Coombs & Grantham. I'ield Experiment? and the Interpretation of iheir Results, 
BiilUtiix of iht FedinUd Malny Stata, April, T916; W’ood & StR/VTTON, The 
iilerpretation uf, Expeiimental Results, Journal oi AsiruuUvfal SciffKf, III, 4, 1909; 
'etch, The Art of Rubber E-\i:eriment, rfOptV(iE 4 ?r}c:wi/nri?/, Februtirv, 1015. (Ed.) 
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nations in yields ot experimental plots can be allowed for by the use ol a 
sinale numerical quantity called the “ probable error . The smaller 
the probable error the greater the degree of precision with which results 
can be interpreted. Increasing the size of experimental plots beyond 
a certain limit does not decrease the probable error. Further reduction 
can only be obtained by duplication of plots. To establish a probable 
error, records of yields from a large number of similarly treated plots over 
a period of at least one year are required. A probable error may also 'oe 
established from records of a large number of groups of plots, prodded that 
the plots comprising each group have been similarly treated. The raim- 
miim size of plot is ascertained by calculating a series of probable errors for 
plots of various sizes. The ix-culiarities of the rubber crop may introduce 
certain inaccuracies if a probable error is to be applied generally. It can 
only be settled by experimentation whether such inaccuracies are of suffi- 
cient magnitude to render inadmissible the application of a standard pro- 
bable error for rubber. 

In the absence of a standard probable error, the probable error fora 
particnlar ex|>eriment can be worked out where du plications exist, \\ood 
and Str.\tton have found that the probable error for annual agncultural 
crops may be taken as 5 %■ ^ “ay be inferred, from the expenmeiits 

discussed in the paper, that a probable error for rubber wall not be grcatii 
than 7.5 % in carefully selected plots each containing at least 100 tr«-s, 
but more iiifoiinatioii is required before generalisations can be made. The 
same authors found also Vs# acre to be the minimum size of plot for animal 
agricultural crops. No dehnitc evidence is available regarding the mm-,- 
mum size of plot for rubber, but it will certainly be much larger. It ma\ 
evea prove to be several acre.s. 

Actual records are given showing the variations which may natuTu.ly 
occur among even the most carefully chosen experimental plots and tl* 
danger which may ari.se in attempting to interpret the results of an exixn- 
ment, although preliminary records are available, unless a probable eirur 


^An example is given of the apiilication of the probable error metlw 
to a series of 26 topping experiments which were earned out in tnplica e 
They were not planned with the idea of applying the probable error methoo, 
and present some difficultk-s ; but a good illustration .is afforded of hov 
the method can be applied to prerious work where duplications cxr-t. 

1 1 17 - Investigations into Diflerent Methods of Tapping and their Influence on He 
Yield ol the Rubber Plants, in Sumatra. - Rutoers, .a. A. L., m Medcdcch^K^ 
hd Alncmeen Prothtalion dcr A. V. K. O.S.. Rubberseru No. lo, pp. IP-JS -t ' 

4 - 2 Figs. Bataviii, igi 8 . i t r 

The experiments described were carried out in the Dutch Indies 
determine Jhc most economical method of tapping. Two factors ha\t 
be taken into consideration - the destruction of the bark and the 1 c? mg 
It has not yet been found ixissil-ile to counterbalance these twn tacW 
The healing i.s always unsatisfactory. During several years the .1 
measured the cortical thicknessi s in different plantations and foiuiil n- 
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tliickiiei^s of the healed bark to be always trom i to 2 mm. less than that 
of the onginal bark, tliat of a bark scarred twice i to 2 mm. less than tha^ 
of bark scarred once, and so on. For this reason attempts are beijig made 
to make smaller and fewer incisions whilst still keeping the yield constant. 

RESULTS, — 1) An eight and a nine year old plantation whieli had 
been subjected to two incisions on a ihird section, were subjected to one 
incision on a third. The productions on one of the plantations remained 
normal, but on the ocher it first dropped 25 % and, six months later, rose 
to normal again. This 25 % decrease agrees with that found by other w^ork- 
ers (Spring). It may, therefore, be concluded that the one incision system 
is superior to the tw'o incisions system since a 50 % decrease in the baik 
consumed only causes a 25 % decreases in the rubber obtained. 

2) The second experiment compared the system of tw^o oblique inci- 
sions on a quarter section at the left of a straight central cliannel with that 
of two oblique incisions on a quarter section communicating in such a way 
as to give the central channel a broken appearance. The results showed 
the second method to give a yield exceeding the first by 12 %. 

3) A comparison of the results obtained witli the diflertnt systems of 
tapping showed the yields obtained from 1 cut on a quarter section, 1 cut 
on a third section and 2 cuts on a quarter section, to be in the follo'^eing 
ratios - 100: 105 : 121. 

4) The last experiment was made to compare the effects of daily 
tapping with those of tapping every other day (with the same system of 
incision). Tapping every other day gave a }deld 30 % below that obtained 
wi h daily tapping, but gave an " economy in bark of 38 %. 

These results are certain to increases the tendency to reduce the cuts, 
and the author believes that, within two years, in the eastern coastal dis- 
slricts of Sumatra nearly all the plantations will have adopted the system 
of cuts on a third or on a cpiarter section*. 

11 18 - Essential Oils from Cyprus. — No. 107.^ of tiii- Rmo-u . 

11 19 - Plants Suitable for the Extraction of Thymol. - x... 10; ^ <.1 this . 

;i2o Tobacco Growing in Cyprus. — .StT Xn. 107.^ of ihis Rerou . 

1121 - fiyoscyamus muticas, the " Mountain Hemp** of Egypt, the Sudan and 

India as a Source of Atropine. — Stt No, of this u . 

1122 - Squills ((/rgr/ziea SeiUa) and Liquorice {Glycyrrhiza glabra) in Cyprus. 

— Scz Xc. 1075 of this Rivu-y. 

1123 - LeUCaena glauca. — Dctiirtnunt Oi AcricuUure. Ceyl'm, X'u. 4 pp. 

Culomlx). J.muary 6, I'jiS, — The Chfonic'-. \oI. Xlll, Nt», n, pp. roi-;o3. 

nangalure. March 16, 

This plant is a small leguminous tree, native of Tropical America, at 
present growing wild all over the Nilgiris and othei bills of South India and 
acclimatised in many parts of the low country of Ceylon. In Coorg it has 
been used successfully as a shade tree for young coffee. 

It is common in Java, up to 4000 feet and is used as shade for coSee 
and for fuel ; it is abundant throughout the wdioleof the low* country of Mau- 
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ritius, Reunion, and many parts of Madagascar, being used for fuel and 
^dder; In the Philippines also it appears to have sjjread within recent 
years and is reported as being used there for planting in wild grass lands 
and as light shade for forest plantations. 

Leucaena glaxica has been used for some years on the Experiment Sta- 
tion, Peradeniya, as a green manure for rubber, and has been regularly 
cut 4 to 5 times a year with the object of adding humus to the soil. The 
average quantity of green material per acre per year has been found to be : 
trst year after planting 29 000 lb., second year 77 000 lb. (5 cuttings), and 
fihird year 91 900 lb. (6 cuttings). Under these conditions it is kept at 
an average height of 2 ft. 

In Java it is likewise used as a green manure plant. It is commonly 
employed in young coffee and rubber plantations up to 3 500 feet, and has 
been experimented with in tea. It is lopped every 3 to 5 months and 
gives a fair quantity of green mulch per acre. As a green manure in young 
nibber it was found to be sometimes rather difficult to establish, but where 
a good cover has been obtained it has stood frequent cutting well, and dots 
not appear to suffer from .-pells of dry weather. It is used in Java as a 
light shade for Rohusia coffee and is being similarly employed at the Pera- 
deniya Experiment Station. It seems to be well suited for this crop. ’ThcFe 
shade trees arc allowed to grow to about 10 feet in height, and they are 
lopped twice a year, the loppings being mulched around the coffee trees. 

In Mauritius, where the plant grows wild over extensive areas of land 
it is coppiced regularly every year or every alternate year for fuel. 

Cattle arc very fond of the leaves of Leucaena glauca, and in some 
places herds of goats are housed and fed solely upon leaves of this plant 
with the object of producing manure. The leaves are rich in nitrogen and 
potash salts, as the following analysis shows : — ash, 9 26; nitrogen, 2.52 ; 
potash, 2.38 ; phosphoric acid, 0.45 cent. The seeds are also a valu- 
able food, rich in nitrogen, and may be fed to cattle, sheep, or goats. It 
should, however, not be fed to horses, as it causes an irritation of the skin, 
with subsequent loss of hair from the mane and tail, and sometimes coat. 
Analysis of the seed gave the following average results: — 



Ceylon 

By agricultural 
Chemist. 

Mauritius 

By P. Bosamb 


Pei cent. 

Per cent. 

Water . 

. . . 4.50 

9-59 

Ash 

- . • 4-55 


Woody fibre 

. . . 14.50 

14.00 

Fats 

, . . , 6,40 

4.S4 

Non-nitrogensus matter . . - 

... 40,11 

3^24 

Nitrogenous matter 

. . . 29-94 

29.64 

Nitrogen 

. . 4. 79 

4.74 


The outer coat of the seed is very tough, and forms 50 per cent of its 
weight. Ivaboratory tests were made by BonamE in :ManTitius in 1897. 
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^hen he separated the seed from the seed coat and th<rn analysed them, 
The results were as follows : — 



Meal from inner 
part of seed. 

Husk. 


Per cent. 

Per'cent 

Water 

. . . n..H 

12. 5« 

Ash . . 

. . . 4 . 7 ^ 

3.J2 

Woody fibre .......... 

. . . 7.8(1 

r.U'X) 

Non-nitrogenous maucr . . . 

• . . 

* 

Nitrogenous matter 


11.87 


lOO.tfO 100.00 

On account of this hard seed coat, it is usual in practice either|to 
boil the seed until the seed coats burst or to crush the seed dry in an or- 
dinary Seed crusher. The latter practice is generally recognised in Mau- 
ritius as being the more satisfactory, and is in agreement with the general 
practice of feeding cattle with dry food rather than with mashes or slops. 

In the Philippines it is recorded that Lencaena glauca has been success- 
fully used by forest officers against illuk [Imperata armdinacca) for it is 
quick growing and eventually shades the illuk sufficiently to kill it out 
efteclively. It is also used to provide shelter for seedlings in forest planta- 
tions, The young forest trees are afforded a light shade by Leucaena 
ulauca, and whtm they have attained u fair size it is cut out and used as 
fuel Actual figures arc available from the Philippines as to the quantities 
of fuel yielded by this tree. Experimental plots have >delded average 
returns of lo cords (nearly 50 cubic yards) of fuel psu acre ]X‘r year. The 
wiio<l has a high calorific ^'alue, and it is considered to be a high, class fuel 
wood. It has a straight grain, and splits easily (r). 

In Java it is reported that plantations of this plant are being made for 
hid purposes. 

Leiicaena ^lauca is also known as a soil renovahn. It is the general 
experience in all countries that soil under this plant subsequently taken 
into cultivation is of good fertility, and there are instances of poor land 
Dcing improved by being allowed to remain for some yv^ars under i1. 

ri24 - Chemical Composition of the Loganberry [Rubus idaeue Loganii)* 

— D.^ughters, M, R. (Assistant Profersorol Organic Chtmifctry), in Orti:C'H.i^s:rtfw/^tfra; 

CoUci;e Experiment Station Bulletin, Nr. i si, 10pp. -f 5 TabUs -|- Bibliography of 36 

Publications. Corvallis, Ortgrn, 191S. 

After describing shortly tlie growing ecoiuuiiical im|.x>itance of the lo- 
ganberry {2) in tlic United States, the author gives the results of several ana- 
lyses of the fruit, juice and pulp. Tlie percentages obtaintd for the fresh 
fruit were : — Total dry matter 20.74 ; moisture 79,26 ; anhydrous citric 
iidfl 1.52 ; invent sugar 7,15 ; protein (N X 6.25) 4.55 ; fat 6.13; crude fibre 
1 - 38 : ash 0.57. 

(1) From the toasted and crushed seeds is made a good cofTee substitute {Kevuc a^ricole 

^ei’Ileitela seiies X, Year V, No. 12, pp. Saint-Denis, December, 191/). (frf.) 

(2) See R , Nnv. loio, p, 7a. {F'.l.) 
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Tlic principle acid of the fruit is, therefore, citric acid , there are tracts 
of tartaric acid but malic acid is absent. The pulp which remains after 
the juice has been extracted may be put to various uses. It ma>^be made 
into jam or gives an excellent jelly (it is very rich in pectin) . 

Its use as a food for animals has also been considered, but in this cast 
it woi^d be necessary to neutralise its marked acidity by a suitable addition 
of sodium carbouate. This pulp may also be used as a fertiliser for, not 
only does it enrich the soil in organic matter, hut also supplies it with a 
relatively large 'quantity of mineral matter (phosphorus i.oi %; sulphur 
0.47%, Ahern). Finally when dried, crushed and extracted with ptdrolena 
ether °’the pulp gives a dr>dng oil the physical and chemical properties of 
which closely resemble those of linseed oil. 

1125 - A Contribution to the Chemical Composition of Pineapple and the Materials 
Necessary to its Cultivation. — Gonsalves de Sousa, J. V.,in Hevvsta AMomici^, 
Year XIII, Ser. 2, Nos. i-n PP- 26-31 +9 Tables. Eisbon, 1918. 

This paper gives the results of analyses of — a) several samples of pine- 
apple fruits and plants ; b) two samples of mould in which thc.fruit had betn 
grown ; c) difierent materials used for forming the cultural layer (“ mala 
vcrde,ieiva virgem ”, ” mato fermentado. leiva fermentada ”) which con- 
tains viilmis Sahsb.. Erica azoHca Hochst., Myrstn-: ajncmi 

F etc. 

Analysis oe the whole fruit : — Moisture 86.78 % ; fat o.ix %; 
nroteino.8 % ; fibre 0.62 % ; ash 0.44 %; ternary e-:tract il 22 %. A ^ 
tailed analysis of the ash showed the potassium content to be 0.196 4, a 
('ontent superior to that of the other minerals. 

Analysis of the sl^xerlus used for cultivation (la\ er , mould , etc.. 
These results confirm those obtained by the analysis of the fruit and thx 
plant, i. e., that this plant requires above all large quantities ofpotassiim 
and nitrogen in the form of nitrogenous organic matter. 

Assigning to each fruit an average weight of 2 kg. (4.4 lb.) and a weigtt 
of 2 kg. to each plant as well, the amount of food extracted from the soil 
by each thousand plants was ; nitrogen 8.1 kg. ; phosphoric acid 0.84 kg. 
potassium 17.50 kg., lime 2.68 kg. 

FTVH STOCK 'and BREEDING. 

1126 - Immunity Studies on Anthrax Serum d). Transformation of Pseudoglobulii 
into Globulin. — I. Eichhorn, a.. Pkko, W. N. and Keiaer, R. a. (Pathologies 
Division, Bureau of Annual Iinlnstry, U. S. Dept, of Agr.), in Th. Jotmial of 
cultural ResearcK Vo!. VIII, No. 2, pi>. 37-56 -P 6 Tables -f i Fig. + Bibliography oi 1 
Publications. Washington, D. C.,.Tanuar3* 8, ipW. — n. Berg, W. N., Ibtd , No. i- 
pp. 449-456, March 19, 19: 7. _ . , 

I — “Xhe immunity conferred by anthrax scrum i.*^ of short duratKX 
lastink only a few weck>. To poxlnce a more lasting immunity Sor.EKN 

(--i s.-. 191 543 . 
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HEIM recommended a simnltanecnrs treatment with serum and vaccine. 
HiciiHORN obtained good results from the use of serum and sport vaccine 
and found the method to possess advantages over the Pasteur method. 
Xunierous experiments undertaken demonstrated the value of anthrax 
senim as a curative agent and as a jjrophylactic when emph^yed simulta- 
neously with anthrax spore vaccine. 

Recalling the work on the separation of diphtheria antitoxin by frac- 
tioning the serum through the use of ammonium sulphate, the writers 
iipplied this method to anthrax serum and succeeded in producing the 
antibodies in a concentrated form. Clieniical analyses of the serum and 
globulin preparations were made, and the changes in serum proteins during 
the course of hyperimmunisation of animals against anthrax were studied 
uith the following results : — 

Antlirax serum was fi actioned by the methods used in the prepara- 
tion of diphtheria antitoxin. The anthrax antibodies were associated 
with the pseudo globulin fraction. 

The globulin preparations contained the antibodies in a concentrated 
form. This was showm in numerous tests on laboratory animals. The 
preparations were also potent in tests on larger animals, that is, cattle, horses, 
ttc. When administered to human beings infected whth anthrax/ the 
globulin prepar atio n s w e r e f ou n d to h ave gr e at t h e r ape n t ic 'c alu e , Ho we ver , 
110 data have yet been obtained which permit accurate measurement 
)f the potency of either the .serum or the globulin obtained there ficm. 

The methods of analysis of serum and similar ]U(parations of glc- 
iiulin have been improved by the use-* of the centiifuge instead of filtration 
as a means of separating globulin precipitates from tlr.ir filtrates. The 
precipitates are obtained in compact, form wdth a minimal amount of ab- 
sorbed supernatant fluid. There is no need for repiecipitation. 

The changes in the amounts of the serum proteins in a mule undergoing 
immunisation to anthrax wT-re similar to those usually noted in the serum 
(if animals being imm\inised to diphtheria, tetanus and rinderpest, that is, 
lliere w-as a pronounced rise in the content of total ef)agulahle pu^tein 
md total globulin. 

Favourable results follow^ the -use of anthrax serum or globulin pre- 
parations in the treatment of anthrax in man or animals. The globulin 
'(■'reparation is probably superior to the scrum in the treatment of the di- 
sease in man, since the dose is smaller, and may be safely given intrave- 
nously, and tile danger of anaphylaxis is minimised. 

The work on the standardisation of anthrax serum by compknunt 
fixation . while still in an ex].xTimental stage and incomplete, points to 
the possibility of a more accurate means of standardisation through its 
emT>lo3rment. 

II — In several publications Baxzhaf states that wdieii diphteria seram ' 
’s heated as it is in the preparation of antitoxin, ]mTt of the p.se‘udoglobulin 
is transformed into globulin. This transformation has both a practical 
;iud a theoretical interest. It facilitates the concentration of the anti- 
toxin present in the scrum by removing protein witlumt removing any 
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of the antitoxin, so that the final product contains all the antitoxin asso- 
ciated with much less protein. This is desirable because certain of the 
serum proteins have very little therapeutic value. On the theoretical 
side, the fact that pseudoglobulin can be transformed into euglobulin 
without affecting the total number of antitoxic units is almost conclnsivt 
proof that the antitoxin is a substance separate from pscudoglobulin . That 
this transformation may take place in some serums, but not in all, is in- 
dicated by the experiments which the author describes in the paper iindci 
review. The writer has applied the heat treatment to the anthrax serum 
with the following results: — 

The transformation of pscudoglobulin into eiiglobulin was obser\T(i 
in four serums that had been heated for 30 minutes at 60° C. in the presence 
of 30 per cent saturation ammonium sulphate. In some instances the 
amounts traustorined were considerable, although in one of the serums 
the amount was so small as to indicate that the transformation does not 
take place in all scrums. 

The methods of analysis were improved by the use of the centrifuge 
as a means of separating globulin precipitates from their filtrates. The 
precipitations in the analyses were made at the same dilutions as in the 
precipitations of globulin for therapeutic use. 

1 1 27 - On the Possihility of the Post Mortem Generalisation of the Virus of Rabies. - 

Remlingkr, P., in Comptrs Rendus la ^ocieie dc Vol. I,XXXI, No. 1 1, pp. 564- 

566. Paris, June, 19:8. 

Objection has often been made to those authors wdio have rccordid 
the presence of the virus of rabies in various organs that their post juortm 
researches should be accepted with caution, since the virus might becoiiit 
generalised after death, either by a sort of multiplication or by a kind 
of diSusior somewhat similar to that of a dissolving ciiemical substance. 
Thus, after finding that the virus dilfuses in vitro (in physiological salt 
solution, in I,ocke's solution, etc,), the auth(u attempted to ascertain whe- 
ther an analogous phenomenon could take place in vivo. He thus attempt- 
ed to find an answer to the following questions : — 

1) Can the virns of rabies be found, owini^ to the on-set of pHtrefmtion, 
in an organ (testicles, seminal vesii'les', ovaries) (i) whore ti can be fo aid 

. neither during life, nor durirg the- first hours after death. 

Experiment gives a negative answer to that question. 

2) Given an organ (suprarenal capsules, spleen) where the. preserti 
of the virus is inconstani, does the frequency with which it is found vary accord- 
ing to whether the organ was removed before or after the death of the aniimdl 

The reply provided by the researches is again negative, or at least it 
may be said that, a.:cording to the tw<' cases, there is very little difference 
as regards the frequency with which thf virus. is found. 

The author concludes that the post mortem generalisation of the viruj 
of rabies is very rare and inconstant ; that, in consequence, researches un- 
dertaken without taking such an eventual gencrnlisation into account 


(i) Sec R., Aiijiusl, K.iS Xo. 
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would not be burdened with an appreciable source of erro^. The diffusion 
of the virus in t»woisless frequent than that taking place in vitro' The 
author suggests, as the simplest explanation of this fact, that a liquid lends 
itself better than a solid to " diffusion ", whi^'h taken as a whole is fairly 
close to ' dissolution 

1 128- Efficacy of So me Anthelminthics.— 'Hall zM. C. and foster, W. D.{Z(X)]osical Divi- 
sion, Bureau of Aninial Indus ry, U. S, Dept, of Agriculture), in the Journalof Asricultural 
Research, Voi.XII, Nu, 7, pp. 397-447 -\- Bibliography ot 30 Publications. Washington, 
D. C., February 18, 1918.. 

Although the use of anthelminthic treatment is an did practice, the 
efficacy of the various substances employed as anthelminthics is not well 
known. The available information is based largely on clinical observations 
or on faecal examinations for worms passed and for eggs persisting in the 
faeces, which method is somewhat inCzXact. A more satisfactory one is to 
reat the animals, collect all the faeces passed for a number of days, and 
icover from them all worms present, and then to kill the animals and col- 
;ct all worms remaining. This was the method employed by the authors, 
‘heir plan was to test as many drugs as possible having a known or al- 
?ged anthelminthic value, abandoning tliose which gave no results, and 
lakiiig further experiments with the more promising ones. The results 
re summarised in 5 tables, and, making due allowance for the paucity of 
ata in regard to certain drugs, the writers consider that the f<:)]lowing may 
e reasonably advanced as the result of tlicir investigations. 

Simple purgatives, calomel and castor oil, may have some slight val- 
e as anthelminthics, but it is hardly sufficient to justify their use for this 
iirpose. Ascarids {Belascaris marginala] in dogs are somctime.s removed 
y castor oil given as a preliminary purge, and this fact may of be- 
effit ill veterinary practice as a diagnostic measure when the more accur- 
te method of microscopic faecal examination cannot be carried out. 
[owever, castor oil failed to remove ascarids more frequently thai^it suc- 
icdod, imd in no case were all the ascarids removed from anyone animal. 
kS many of the experiments on dogs were preceded by a dose of castor oil, 
i-j writers have fairly, extensh'e dafa on this subject. 

The most reliable vermifuge for ascarid.s, whether in dogs or swine 
dscflm suuni), is oil of chcnopodiuni. This drug, which was tested on 
4 dogs in 6 experiments, showx^d an efficacy for the entire series of qy per 
ml. It rarely fails to remove all the ascarids present m a dog if given at 
le rate of 0.2 mil (milliliter) per kilo, preceded by a dose of castor nil and 
le animal starved for 24 hours before treatment. 

The chenopodiuin treatment is also very efficacious for ascarids in 
^'ine, and when properly administered may be expected to remove most, 
not all, of tile worms present. It would seem, however, ’that neither 
ien!qx>diuni nor any other drug tested will give satisfactory results if 
uxed with the daily rafion and the animals allowed to dose tliemselves ; 
18 best given to each pig indi\iduaily in suitable dosage, preceded by 
fast. 

Oil of c^cno podium ap^x^aredtobe effective for stom.ach worms in sheep 





{Bunostomum trigonocephalum) although the data on this subject are not 
sufficient to warrant its recommendation. It is also of some efficacy foj 
hookworms in sheep and in dogs [Ancylosioma caninunt) though m the igt. 
ter case chloroform was found more reliable. 

Other remedies which seem to have mote or less merit as anthelminthic 
against ascarids are the latex of Ficus laurilolia, santonin in repeated 
doses, and thymol. Although thymol in repeated doses is fairly ifficacioi^^ 
against hookw'orms, it was inferior to clUoroform for this purpose, caiisb; 
more distress. An excellent preparation for mixed infestation in 
consists of eqiral parts of oil of chenopodium and chloroform, given at 
the rate of 0.2 mil per kilo, combined with 30 mils of castor oil. Thiv 
preparation may be expected to remove all thc^ ascarids present, a lai^fe 
proportion of hookworms, and possibly a certain pgreentage of whipworm. 
This latter parasite seems to be very difficult to eliminate, and 
tried by the winters proved very efficacious, almost any anthelminthic oc- 
casionally pro\Tng successful. This experience may per])haps be exjilaiDid 
by an intermittent peristalsis of the caecum, which occasionally alh-wc 
the anthelminthic to enter, but which usually excludes it. Although chloTo- 
form was fairly successful in removing stomach worms from shup, 
both animals upon which it was tried subsequently died from its ctft-cts, 
and it would seem to be too dangerous for use on sheep. 

In the ease of stomach worms in sheep, copper sulphate (i % sohitiun; 
100 mils to sheep a year old, 50 mils to lambs under a year old) was ferui: 
to be the most satisfactory remecUy, the experiments confirming the fii'din^^ 
of Hutcheon. Petroleum benzine also proxx^d satisfactory and was iiifirt 
efficacious for hookworms than copper sulphate. However, it is mucli iiit 'c 
expensive than copix^r- sulphate solution, must be given three times, ani 
in a vehicle like milk, which adds greatly to the expense. The fact ibt 
petroleum benzine (refined gasoline) proved efficacious, while comnaieij 
gasoliift was considerably less so, is pcThai)s related to the differ ence > :n 
specific gra\dty and consequent volatility of’the refined product conquirui 
with the commercial product. 

Among anthelminthics intended for use against tapeworms, niaU-itis 
(Dryoptcris fiUx-mas ) proved efficacious when tested on (1< gs. In the 
of cat.s it removed all tapeworms from 75 per cent of the animals trstw:, 
though it proved fatal to 2 out of 6 aiiinials which were somewhat tnlt.eb!td 
from diseasea Appamitly it is more toxic to cats than dogs and shevilri be 
prescribed with caution aird only given to healthy subjects. So f?.r 
can be judged from a single e>8>[>criuient with dogs, tliere seems io be ro 
danger in combining male-fern with castor oil, as is done in the s<5'ca”c; 
Hermann’s mixture. In fact, tHe writers are inclined to agree witli Sei- 
fert (1908) that the administration of castor oil after male-fern will (woic 
the toxic efiect of the latter by causing its rapid and thorough climiiiatifCi 
and that for this purpose no other purgative is quite so effective. Tte 
subject, however,, should receive more study bc-fore conclusions are draw* 
Pclletieiine tannate was a failure in the one experiment in which it 
tested on cats, but wa-^ efficacimis on dogs. No remedy was tfficiicif*v:> 
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agaipst tapewonns in poultry. Of the four drugs tested, cheuopodium 
gave the best results for this purpose, but its efficacy for tapeworms is 
very slight. ^ 

Turpentine proved the most efficacious of the remedies tested on poul- 
try for the removal of Asoaridia perspicillum, while chenopodium was nearly 
as good- When tested on dogs and pigs, turpentine was not very effica- 
cious ; and, as it caused grave symptoms of nephritis in pigs and caused 
the death of some of the experiment dogs, its use upon these animals is 
inadrisable. 

The treatment with chopped tobacco steins recommended by'HERMS 
and Beach for ascarids in poultry proved fairly efficacious for Heterakis 
papulosa and would presumably be at least as efficacious for Ascaridia 
perspicillum, since this latter worm is more easily reached by ant helminthics 
than is H. papillosa. 

There are a large number of drugs showing a greater or less degree of 
efficacy for the various intestinal parasites of domestic animals. Usually 
their action is selective — that is, they show a pronounced efficacy for cer- 
tain species of intestinal worms, while they are deeddedly less efficacious or 
entirely inefficacious against other intestinal parasites. If we consider 
that the ideal anthelminthic is one which will remove all worms of a given 
class or species, and do this every time in a single dose, we find that very 
few drugs approach this ideal, 

Among the drugs which have given the best results under ex|)erimentai 
conditions for the purposes intended and concerning which the writers 
have sufficient data to warrant positive conclusions may be mentioned 
the following : — 

1) Copper sulphate in drench for stomach worms in sheep. 

2) Oil of chenopodium for ascarids in pigs and dogs. 

3) Oleoresin of male-fern for tapeworms in dogs. 

4) Turpentine for Ascaridia perspicillum in fowls. 

5) Chopped tobacco stems for Heterakis papillosa in h)w]s. 

1129 - The Pestruction of Ticks Found on Domestic Animals in New Zealand. — 

Reakes, C. J. (Director, Eire stock Division), in the Sew Zedland, Deparimeni of 

c:ilture, Industries and Commerce, the Journal of A griculture, VcA.Xyi, 'So. 2, 

Wclliiigtoti, February’ ;o, 1018. 

Ticks have been found to be unusually prevalent upon cattle, dogs, 
horses, and occasionally sheep, in portions of the noitheni Auckland dis- 
trict cf X«w Zealand but their presence does not imply the existence of 
piioplasmosis (lick-fever) , which has never been present in the Dominion. 
Two ticks have been found — Ixodes ricinus (dog-tick, or cantor-bean tick) 
and a species of the subfamily known as Mamaphysalis. 

Each year these ticks are first noted about August and September and 
they are most numerous in November and December. During Jamiaiy 
fheir numbers diminish, and between Febnuiry and August little of noth- 
ffig is seen of them. 

As long as tick fe\’er is kept out of the Dominion there will be nothing 
to fear from the ticks on that score ; but, if they become too numerous they' 
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may cause trouble : — a) by lowering condition through loss of blood ; b) by 
decreasing the milk>yield ; c) by deteriorating the value of the hides ; 
d] by causing death in animals already weakened by other diseases, 
cient food, etc. 

The officers of the Lmstock Division have experimented wiith methods 
for destroying the parasites, and found that, in the case of dairy cows and 
other cattle which can be handled, spraying with Stoc^olm tar is an eScct* 
ive method, as the ticks are killed by it in a few hours. As regards run 
cattle, unaccustomed to handling, dipping is the only eSective method avail- 
able. The tar is sprayed on the infected parts of the skin by means of tlic 
“ Faultless ” spray-pump, wdiich is quite cheap and was originally st-ld foi 
sf)Taying garden plants, etc. 

Other spraying preparations tried were as follows : — 

1) Kerosene pint, linseed-oil ^2 sulphur i oz. 

2 ) Kerosene lo oz„ lard lo oz,, tar 2 oz., sulphur i oz. 

These two mixtures, however, though they ultimately destioyul tbt 
ticks, proved much slower in their action than the Stcckhclm tar. Very 
strong solutions of sheep-dips also proved elective, but st nielimcs ui iteikg 
to the animals. 

1130 - On a Mite of the Genus Tyroglyphus, an Accidental Parasite of the 

j{or 50 ^__CARPA 5 iO, M. (Bactcriolugicai I,aboratorY for MiliUiry VL-terinary Mciktiu, 

Rome), in Lti Clinica Veterinuridf Year Xl^I, No. 7 i ^P- ^ 73*^77 -b ^ 

April 15, 1918. 

In the crusts and hairs removed from quadrupeds suspected tobt 
suffering from mange, besides the mites parasitic on other animals (obli- 
gatory, stationary, permanent parasites] belonging to the family Sarcopinlac, 
sub-family Sarcoptinae (with the 3 genera Sar copies, Psoropies, awl 
Choriopies) and to the family Dcmodccidac (genus Demod ex), other nuti? 
may be found as tcnqxirary parasites such as those of the family 
sulac, the eonimon parasites of poiiltiy, and other insects (aci idental para- 
sites) tncornpletcly determined which normally live on seeds, forage, ok 
wood, sweepings, ete. Amongst these latter, some species of the sub- 
family Tyroglyphinacoithe family Sanvpiidae, are of interust, either beea\i!>e 
thev may be mistaken for the common mites truly parasitic on the hoibe, 
or because, as is the author’s opinion, they can, under determined ce-iid!- 
tions, exercise a certain pathogenic action on the horse. 

vSonie of these species normally live on vegetable and animal organic 
matter, usually decomposing, and on which they feed. f)then; art para- 
sites of the larvae of grain-eating insects that infest all kinds of ecu -Is 
and other food-stu^s. These mites may attack man, causing skin irnta- 
tioii sometimes accompanied by fever (" vanillismus ” of workers handlip? 
vanilline ; " water itch ” of the Indian tea planters ; grocer’s itch ; ha.rvtsi 
fever ; etc.). Veterinary pathology has shown the possibility of findim 
specimens of Tyroglyphhue on the skin of animals, but, as far as the aidhoi 
is aware, there has yet been no record of the |X)ssibility of their causing* 
pathf>genic action on the skin itself. 

The author has seen dermatosis on the lips, spreading to the cheeb 
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and iwsc of the horse, produced by mites of the genus Tyroglyphits, which 
]ic describes and illustrates . These accidental ectoparasites probably come 
from fodder. They can be distinguished from the true mange mites by 
i) their elongated body ; 2) the clear division between the cephalo-thorax 
aud abdomen ; 3) the absence of striae on fhe Ix^dy ; 4) all the 4 legs being 
uniform and provided with suckers. 

1131 - Experiments on the Treatment of « Tristeza*’ in the Argentine. - Quevedo, j 

El Campo, Year II, No. 219, pp. 267*268 + 2 Figs. Buenos Aires, Mjiy, 1918. 

The author (Sub-Director of the Bacteriological Institute of the Mi- 
nistry of Agriculture of the Argentine Republic) calls attention to the fact 
that " tristeza ” occurs in two forms — piroplasmosis or babeosis, caused 
by Babesia bi^emina, and anaplasmosis, caused by Anaplasma hovis (i). 

PiROPL OSMOSIS. Quinine compounds, and especially the biclor- 
hydrate. on account of its solubility, stimulate the secretions of the sick 
animal, which helps greatly towards recovery, but thev neither decrease the 
nmiibers of the parasites nor cause any notable modification in their stiuc- 
ture. For grave cases the author advises intravenous injections of 5 to 8 

of hi chlor hydrate of q^uininc dissolved in 2^ to 40 cc. of w’cter, or 10 
0 20 gm. of quinine sulphate dissolved in % a litre of water given bv the 
nouth ; the doses can be given after every 24 hours. Fractional i'ses, 
vhen given immediately when the first symptoms of the disease appear, 
nay give good results with the slowly -developing forms. Other febrifug* s 
(j. g., antipyrinc) did net give as good results as quinine. 

Amongst arsenical componds, sodium cacodylate, arrh( nal and aUtxvl 
5 ave been repeatedly tested by the author, who has found that though 
hey (Ut f.ivourably they have' no decisive i nfluence on the course ?nd issue 
if the disease. 

During the acute period, colloidal silver fichtargan, .ollargol, protargol) 
educe the temperature, but have no decisive influence on the coiuh* of tlie 
liscase, 

Audine dyes, and especially trypan blue, were found to be decidedly 
ifficauous against the parasite. Trypan red has also given good lesidts, 
^’hile cafranin and neutral red were less succcsstul. 

Salts with a purgative action, such as magnesium sulphate, arc always 
beful in the treatment of bacteiiosis. Stimuhi'ts (coflec, ctc.i arr aFo 
iscful. , ^ ^ 

During the cour.'^ of the disease, fre.h forage, root.s and decoctions 
inould be given, whdf^ the grain and hay should be restriend. 

Anafiasmcsis. — Trypan blue, trypan red and the other aniline cem- 
|ounds that ar, efficacious against piroplasmosis are inefficacious against 
|n:iplasnu^si?. Slightly better results have been obtained witli a single 
‘''Se of to 4 gni, of atoxyl injected in the jugular. Very poor or worthless 
Mts were obtained with siilvarsan (2 gm. injected in the jugular) and col- 
silver. Ojx^ning medeciiie and febrifuges are useful, ^ 

(i)A.cconlitii;tMotlKT;inthi)rsthvPc c.rt. twn plusts nf the i? Tn> 

777. (A'.C) ‘ 
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111 conclusion, there tire no therapeutic agents that suffice to combat 
anaplasmosis. 

, - Two Flukes from the Dog. - Halv M. c, uod.Wir.uOR , M, (Reseon.h 

1- ,rke D ivU & C<. Dot roit , Mic llO, in the Journal ol ike A me, Jean Velennury Asm, at, 

V,.l . Lm.X™- Scries Vol . 6, S.c 5, m>. 6i<.-6t6 + 7 Figs. + Bibliogra|)h,vo! , Pubhention!. 

'up'to'the' present the only fluke reported from the dog in the Unitej 
States is Para'gonimtiS kellicoiti, which occurs in the lungs of dogs, cats and 
swine The authors made a pr.st mortem examination of 300 dogs at Dt- 
troit.'and found intestinal flukes in 7 animals. Ihe flukes belonged to ; 
diflerent species, which are new to science, and which the aiithors name 
Ha aimrkana and Mmkhiganensis , the specific diagnosis being a so given, 
,1,3 - Albuminoids in the Feeding of Live Stock. - Wiegne*, o. (Contribution hom ,1, 

^i-ritailtur chomischcn Institut dor Eidgen. Tcdmischci) Hochschuk Zurich j 
Llndwirlsckailliches Jahrbuch de, Schweiz, Year XXI No^ I. PP^ 42-64. Berec, 191,. 
After considering generally the feeding of cattle the author ditcusas 
at length the part of albuminoids therein and shows that, in the new t iseos 
Sion on the minimum quantity of albuminoids necessaiy in the few-incti 
man and animals (raised by the shortage of albuminoids and then n^ o. 
price through the war) account must be tak. n to a far greater extent to 
has hitherto been ilone of the biological value t>f the albuimiiouls of the qn.- 
litative composition of the foods and foddeis and the variable degree 01 
digestibility It IS necessary to distinguish between the relative minima 
and the absolute minimum of albuminoids necessary in feeding bceai.se let 
phvsiological laws are not yet known with sufhcieiit exactitude and 
is as vet no feeding technieiuc sufficiently trustworthy to make it p.^s.l, 
to restrict either men or animals to the “ absolute minimnra of^albnoe 
noids (which is. for example, 30 gin. for a man and from 100 to I2j gm.K 

Tir'autffiir Mietis that, even in times of scarcity, the absolute mii; 
mum of albuminoids must be elonbled if waste of other food elements s 
great value is to be avoided, and especially if derangement of tfle ™!s^« 
is to be guarded against. He shows, the re^isons, based on abundant e,^^. . 
meirial data, which ltd him to form this opinion and shows the fignn ■ d . 
later to be probably correct for the albuminoid requirement of ive sted. 
s<. far as our tlieiiretical and practical knowledge of feeding wall enable - 

^ tt^is ixissible that the abse/mte minimum -if albuminoid re quiie®* 
for cattle weighing 500 kg. maybe reduced to roo to 125 gm. of digcsbh 
albuminoids in the ration, but most workers agree, and "8 p 

250 gm. is the minimum amount of digestible albuminoids 
I d In a diet reepiiring the greatest possible economy as in the s. 
that imposed by the war, this figure mio'. at the most, be reduced . - 
L;m. of digestible albuminoids in the fodiier given. 

Under better feeding conditions and with albuminoids of hig! d 

logical ^lueit IS possible to -cover, in the form of mi k alb^^^^^ 

albuminoids fed, in' addition to that whieli is nulisix 
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tenance of the dairy cow. It is also ix)ssible in practice and under the 
experimental conditions adopted by the author, to cause 350 gm. of 
(digestible albuminoid contained in a ration to be transformed into 350 gm. 
of albumin contained in 10 litres of milk with a 3,5 % albumin content. 
;KelENER, however, recommends under the same conditions almost a double 
quantity, that is to say 550 to 650 gm. of digestible albuminoids for 10 litres 
of milk. 

If, instead of cousideiiug the starch value only, account is taken of 
the qualitative composition of the food according to the rules given in 
this paper, the quantity of albuminoids refpnred to piotluce 10 litres of 
nulk may be reduced to 450 gm. Fingeseing believes it possible to reduce 
this figure to 400 gm., but, as the author justly points out, it is precisely 
in feeding for milk production that a limited excess of albuminoids most 
rarely represents a wastage of albuminoids. Growing animals can also 
transform a quantity of albuminoids exceeding that which is indispens- 
able for maintaining the albumin which accumulates in the tissues of the ani- 
mal prouding, of course, that this is under improved conditions of feeding 
and development such as specified by the author. As these conditions are 
very difficult to realise in practice the author recommends that, in this case 
too, the figure given for the absolute minimum be doubled. 

For growing calves the author recommends in time of war demand- 
ing the greatest ix)ssible economy the following figures drawn up by Fin- 
gering: ~ 




Minimum quantity required for looo kg. 

v 


of live 

weight 

Age of animals 

Live weight 

Digestible albuminoids 

Digestible albuminoids 



In 

in fattening 



maintenance ration 

or production ratio^ 

mot] i As 

h’ 

gw 


2-3 

70 

400 

2 200 

3-‘> 

140 

400 

I Sot) 

6 12 

240 

♦ 400 

1 300 

t 12-18 

320 

4OO 

Soo 

18 24 

400 

400 

6on 


These rations must be conside-red as minimum war rations ; their 
values are 25 % below^ those given by Kellner. 

The amount of albuminoid necessar) for growing pigs has not yet 
been fixed definitely and new invest igatioirs are necessary. The author’s 
calculations, however, show that, for growing ])igs, the minimum quantity 
cf digestible albuminoids is from 60 to 80 gm. per head daily, though ac- 
cording to Fingerling an average quantity of 30 to 40 gm. is sufficient, 
h is known that pigs under good growing conditions^ respond wvll to 
albuminoids in the ration . 

For a coni] )lete ration (maintonauco ration + production or fattening 
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ration) Lhhman recommends 250 to 300 gm. of digestible albuminoids jx'r 
head daily, whereas Fingeriing reduces these figures to 100 to 200 gm 
By numerous practical experiments on the intensive and rapid fattening 
of pigs (from 20 to no kg. in 5 or 6 months) 1 ,ehman showed that the ij. 
thex large quantity of albuminoid he advises gives good results and provts 
profitable though admitting that when necessary it may be decreased to 
200 gm. as shown by the author. 

The author also shows that a ration deficient in albuminoids may nf- 
ten cause serious derangements, especially in growing pigs. In view of 
the uncertainty of Calculating theoretically the quantity of albumincids 
to be given fo pigs he recommends the use of empirical rules for feedinj; 
which would lead to good practical results and could also be used in war 
time when the shortj^e of albuminoids is more keenly felt. Some of these 
principles and rules for feeding pigs are taken from the works of Lehjian' 
on this subject. 

1 134 - The Treatment of Lupins in Order to Eliminate theirToxic Properties; Res«ai 
CheS in Holland. — Boodx, m the Tyi^chrijt dcr NeiUrUindschc Heiiemaai'ichappi^^ 
Year XXX, No. 3, pp. 6S-70. Wagoiunjjen, 191S. 

Description of a method for removing the poisonous substances con- 
tained in lupins : — a vat is half -filled with lupins, then filled up to the 
brin with water and left to stand for 24 hours. The lupins, which ait 
nearly dry, are placed in another vat full of fresh water, boiled for 3 hone 
and left to cool for 12 hours. They are again removed to another vat 
containing fresh water, where they remain for 12 hours ; they are thiii 
crushed with a wooden mallet. The author admits that the process is not 
very rapid, and points out that it is necessary to proceed cautiously and 
safely in order to avoid the slightest trouble in feeding. 

When lupins treated in this way were fed to cattle just as they Averc 
their food value was not very great as the greater part of them were found 
undigested in the faeces. Their digestibility had therefore to be increased, 
and to obtain this the author mixed them with finely chopped (“ hacksel 1 
oat straw. This mixture then formed an excellent food for cattle ; about 
22 lb per head and per week suffice for working oxen and if they are given 
no concentrated food stuffs the qdantity mentionned may be doubled 01 
tripled. The feeding value of the lupin is obvious when its starch' valw 
(74,2 for 100 kg.) is compared with that of the horse-bean (66.6). 

1135 - Vine Fodder ; The Value and Utilisation of Vine Leaves. — SE\ncnoN, i,. ,iti tbe 

Reme de Vitindlure, Year XXV, Vol. XT.VIII, No. 1253, pp. .joi-inG-fa Tnb!i> 

Paris, 1918. 

Districts devoted especially to Aiiu'-gTovving are lx:und to suffer mou 
severely than others during critical jieiiods becatisc most of the ncctssitic 
of life must be imjx>rted, It is, then, especially necessary for the iiihahi 
tants to utilise every bit of uUlisable matter produced in the district, :u«: 
above all, in the vineyards. The leaves and shoots of the vine, usual!! 
wasted, have a very real food value. The trimming and pruning of th 
vines during the periods of veg^ tation and flowering remove a consideratt' 
quantity of leaves and young shoots which arc left on the soil but wbidi 
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if collected, would make excellent fodder for horses and ])eimit of an eco- 
noray of alfalfa. It would be best to collect the leaves iu autumn, 

^fter the vintage, as there are then at least i lb. (ami even 2 or 4 % lb.) 
iier plant. Allowing there to be 620 plants per acre, a yield of about 16 
cwt, per acre would be obtained, or 5 acres would give enough leaves to 
feed a horse for one year. 

The results of analyses of Uiis material (Keli<N5;r,Mallevre) are given 
compared with those obtained for good meadow hay or good alfalfa 
hay. These results show the starch value (for lOO parts of food) for vine 
leaves, meadow hay and alfalfa hay to be 42.5, 36.2, 22.4 respectively, i.e., 
that 90 lb. of vine leaves equal loo lb. of meadow bay, and 53 lb. equal 100 
lb, of alfalfa hay. If . this material is not u.scd it is, therefore, because of 
practical difficulties or other objections, three of which the author examines : 

1) Is stripping off its leaves in autumn injurious to the vine — X0I at 
all, On estates owning flocks it is customary to let the sheep pass among 
the vines immediately after the vintage and no w^eakening of the plants 
has ever been observed. Moreover, the stripping might be modified to a 
certain extent. From a point of view of diseases, es|)eciall3" mildew, stripp- 
ing the leaves is most beneficial as the. spores wdiieh transmit the dist-ase 
from one year to another and form in the “ mosaic spots ” of the autumn 
foliage, are thereby largely removed. 

2) Does not the collection of the leaves entail practical di^cuUies? — 
Two methods may be adopted ; the branches might be cut leaving 5 or 6 
buds at the base, the leaves' and branches thus being collected together, or 
only the leaves might be collected. The second metho'd is the more eco- 
nomical as the first is only advantageous if the branches are utilised. If 
the branches are. already lignified they require the use of a mechanical 
crusher (4 to 5 HP). Their food value is very similar to that of grape 
stalks, the starch value of which is only 7.7. 

3) Do vine leaves keeh well? — As w'ine leaves are less moist in autumn 
than meadow hay or alfalfa, it would be .sufficient to pile them up in a shed, 
as is done with dry fodder. It is, however, wiser to put them in a silo 
either alone or mixed with residue, piled up well in a tried pit or in troughs. 
When the leaves and branches are collected together ensiling is indispen- 
sable as the leaves contain more natural moisture than the branches. 
The profit made, food value and preservation are, thus, all in favour of 
collecting the leaves only. There is nn danger that the action of copper 
salts wliich remain on the leaves may injure the health of the animals. Tak- 
ing into account all the expenses incurred (collecting, ensiling), this fodder 
would cost 4s. per 220 lb. It is therefore, most economical, especially at 
a time when hay and alfalfa cost at least 24s. per 220 lb. 

036 - Tree Leaves in Live Stock Feeding.— i. ehostiu in La VkasrkoieeiruTaie, 
Year VIII, No. 27, pp. 23-24. Paris, July 6, 1918. - ■ 11 . I-zend.^m, P. A., in Nfder- 
landsch WeekbUtd voor ZuivelbereidiH’; inVeeifit, Year XX[\', No. 16, p. noetincheiu, 
1918. 

I. — The author (l.Hrectt'ir of the Man 1 sUnightei houses, France) shows 
the value of tree leaves in the f -cdirjg of livc-slock. The food value of 

riiss-iiss] 
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tbp leaves varies according to the vegetative period and the plant : as a 
rule it is higher in June and July than in September* and the leaves from 
the higher parts of the tree are richer in fibre. The plants containing the 
most nitrogen are alder, acacia, elm, lime, oak and maple. 

The results of several chemical analyses made by M. A. Ch. Gerarii 
(P rofessor of the Institut national agronomique) are given in detail. The 
average food value, in food units, of tree leaves at the end of July is 37,7, and 
that of meadow hay 31. 

The leaves may be fed either green or dry. Green and dry leaves mav 
be given to animals in the following qiiantitites respectively:— horses and 
mules,. II to 17.6 lb., 8.8 to ii lb.; oxen. 22 to 33 lb., 13.2 to 22 lb.; sh^^p 
5.5 to 6.6 lb., 2.2 to 3.3 lb. Various specimen rations, are then given : — 

For horses of 1 100 Ib, — i) green leaves 17.6 lb., oats 8.8 lb., stiavi 
4.41b.; 2) dry leaves 9.9 lb., oats ii lb., straw 3.3 lb. 

For oxen : —1) mainlenance ration : dry leaves 1^.3 lb., oat straw ai 
lib.; 2) working ration: dry leaves 22 lb., boiled potatoes 441b., rap a cake 2. 2 lb. 

For cows of 1100 lb.: — i) dry leaves 55 lb., straw ad lib, ; 2) dry leavts 
17.6 lb., boiled potatoes 41.8 lb. 

For sheep i) greet leaves ^.6 lb., straw ad lib. ; 2) dry leaves 3.3 lb., 
straw ad lib. 

Twigs. — Twigs with leaves are called " summer twigs ", those 
withoat leaves, “ winter twigs The true food value in food units is 12,6 
for acacia twigs, 13.2 for poplar twigs, 12.9 fer beech twigs (negative value 
because the work of digestion is superior to the number of calories obtained 
from the food), as 'against 31 for hay. 

Chopped, fermented twigs and Don-chopj)ed dry twigs may be fed in 
the following proportions respectively : — hoises and mules 6.6 lb., 8.8 to 
13.2 lb ; oxen 16.5 lb., 22 to 26.4 lb. ; sheep i.i lb., 2.2 to 4.4 lb. The fob 
lowing rations are recommended for oxen and cows 

1) chopped summer twigs 16.5 lb,, chopped straw 6.6 lb., rape cake 
4.4 lb. ; salt I.I lb. ; 2) crushed winter twigs 26.4 lb., chopped straw 6 . 61 b., 
potatoes II lb., rape cake i.l lb., salt 0.22 lb. 

MiSTLiiTOE. — This may be fed fresh or dry ; in the latter case it ij 
chopped. It may be fed in amounts of 4.4 to 6.6 lb. to horses and muks, 
4.4 to 13.2 lb. to oxen and l.i to 2.2 lb. to sheep and goats. The following 
rations are recommended for dairy. cows mistletoe 13.2 lb., hay 4.^ 

lb,, beet 44 lb., fine straw 4.41b.. bran 3.31b,, grounding cake 3.3 lb.; /w 
sheep : ~ mistletoe 2.2 lb., beet ii lb., bran 2.2 lb. 

II. — According to the author (of the Royal Agricultural Experiment 
Station of Wageningen , Holland) the food value of dry leaves is about e(jwd 
to that of medium quality hay. The date and hour at which the leaves are 
harv’^ested influences their food value. The dry matter content is hight!;'! 
and the n u tr it ive con stitue nt s mo st abu n d ant in July a nd Au gust . Towards 
autumn the tannin content increases and digestibility is no longer so good. 
The leaves are obviously richest in starch in the evening owing to the forma- 
tion cf chlorophyll , Dry leaves must not be exposed to the sun and must 
be prote\.ted from rain. Trees capable of supplying suitable fond ate 

[ 1136 ] 
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^csciAr birch, cliu, poplar, lime, chestnut, s.sh and willow j beech and oak 
are less suitable. 

1137 - Investigations into the Composition ol Seaweeds with a View to their Utilisa' 
tion as Cattle Food, in the Netherlands (i). - de breyn, b. r. {oirectorof the Royal 
Agricultuml Station for the Control of Cattle Foods, at Wageningen}, in De Veldboie, 
Ko, 807, pp. 504-505 +2 Tables. Maastricht, 1918. 

In order to utilise all available material in the best possible manner so 
as to remedy the increasing shortage of cattle food, the Royal Agricultural 
Station at Wageningen for the Control of Cattle Foods analysed specimens 
of seaweeds. On a water-free basis, the composition of ^Zostera fnarina 
was ; — Albuminoids 20.6 %; true albumin 16.9 ; digestible albumin 4.2 ; 
fat 1.6 ; -starch 38.6 ; crude fibre 14.8; ash 24.4; sodium chloride 12.7 %[ 
Samples of Fucaceac were also analysed. Their albumin content is 
not high owing, according to Werbn^kiold, to the presence of tannic acid 
which, with the albumin, forms an insoluble compound on which experi- 
ments have shown pepsin to have no action. The experiments of Soeeied 
in Norway, and those of the author have not revealed the presence of tannic 
a(^id. The food value of the seaweeds must, then, be attributed rather to 
their starch even though they have not a high carbohydrate content. The 
low crude fibre content of the Fi 4 Cus is, however, an advantage. 

The few known examples of the pre\hous use of seaweeds as cattle food 
are quoted. In Ireland, Scotland and the Faroe Islands, dried seaweed 
is used as a winter feed for cattle and horses, in southern Sweden and Zea- 
land as a food for swine. In Germany, since the war, special instructions 
have been given with respee-t to the gathering of seaweeds. They are spread 
out so that the rain can wash out th^ sodium chloride sufficiently i they are 
then Suitably dried and baled in a press. Washing with soft water is in- 
dispensable as many seaweeds (the " brown algae ") contain a mucilaginous 
nitrogenous substance, algine, which with lime and magnesia forms insoluble 
compounds which would diminish the food value if hard water were used. 

In the absence of other roughages', therefore, seaweeds may be fed to 
cattle when the sodium chloride has been sufficiently removed. 

1138 - Various Cakes from Cyprus and Africa, Straw and Hay from Cyprus] Composi- 
tion and Food Value. — See No. 1075 ot this i?evjVu'. 

1139 ' Sunflower Pith as a Cattle Food, - See No. 107 ^ of this Review. 

1 140 - Cross Between Sheep and He-goat and Between Goat and Ram, in Brazil (2). — 

Ckacaras e Vol.XVII, No. 5,p. 368 and No. 6, p, 466; Vol. XVIII, No. i, 

p. 26. Sfto Paulo, May 15, June 15, July 15, 1918. 

Senhor OsCAR Canteiro reports the existence at Porto Alegre of cros- 
ses between sheep and he-goats which are very fine, and have long wool 

(ij Algae aie already being coilecled in seviral countries, diiefly for use as fertilisers 
or as raw material for chemical industry. See R Dec., 1916, No. 1261 and R, Jan. and 
1917, No.s. 91 and 123. As regards their use as cattle food, see /?., March 1918, 
^0. 3«o and Sept. 1818, No. 1020. (Fi.) 

(2) See also R. August, rgiS, No. 889. (Erf.), 
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of the best quality. In view of the long life of these crosses he bred selected 
sheep to a he-goat of the Toggenbnrg breed. 

According to a correspondent of the periodical Chacaras e Qumiaa 
of Correntes (Matto Grosso, Brazil) crosses between rams and goats occur 
commonly in that State. He himself has a small tronp of goats bred ex- 
clusivelv to a ram. The progeny of the cross, locally called cabnlo”, 
have the appearance of kids of a wool breed, but the wool is not curly.. 

Dr I^ERN\ND RuffiER, in Ins work “ Manual Pratico de Cria^^o do 
Gado no Brazil, describes the Mexican " cuino a cross between a goat 
and a ram which only lived a few days. 

I It I - The Utilisation of the Stomach Contents of Slaughtered Cattle forFeeding Pigs.^ 

Feuille d' Informa, .ions dxt Minisiirc de I' Af;ricultU‘re, Year XXIII, No. 24 , P- 10, Paris, 
June 1 1 , 19^^ ■ 

Amongst farm animals, the pig is that which best utilises all household 
or commercial waste of animal or vegetable origin audit does not reied 
food substitutes which w'onld not easily be accepted by ruminants. Slang],, 
ter-house refuse can quite well form part of the pig's daily ration even,! 
it cannot form the whole of it. As an example of such refuse, the hlno^ 
and stomach contents of slaughtered cattle may be mentioned. 

\t the moment of slaughtering the stomach of a ruminant eontains 
various sorts of masticated food mixed with mucus and gastric juice, 'i'hcse 
foods are in a more or less advanced state of digestion, having being acted 
on bv bacteria and the gastric juice for a varying period of time 

In France bv a circular of the Ministry of Food Supplies relating tii 
the nrcxdous notice issued by the Director of the National School of \e- 
terinarv Medicine at Alfoit, the possibility has been shown of feetiing 
on the 'stomach contents of slaughtered cattle (Circular of July 18, 1917, 
published in the Journal officicl dc la Repuhlique fran^atse, July 19, 1917- 

On the other hand the German \Enister of Agriculture has directed tk 
prefects to order the directors of slaughter-houses in their admnnstialivi 
districts to distribute such refuse free of charge, if that is ^ssiblc, to tlv« 
interested that apply for it. Instructions were also added to obtain ii 
better food ration for pigs by using 220 lb. of stomach contents phis id 
galls of blood. 44 lb. of tnif treated with molasses, 3.3 lb. of salt and a Inui 
chalk. It was admitted that too lb. of this mixture had the same food value 
for the pig as 400 lb. of potatoes. 

As it is difficult to obtain turf treated with molasses, it may be replaua 
by an equal quantity of raw or cooked mangold sliced into fingers. 

1142 Researches on the Specific Distinction 
^ and Sea Trout and the Acclimatisation of Fresh Water Trout to Salt Water 

MuRiSiER. W., in the Archives des Sciences Physiques et Naturelles, Year CXXi • 
Period 4, Vol. 46, pp. 97*99- Geneva, 1918. ’ 

On account of the existence of numerous intermediate forms the 
ol which is continually increasing, the specific distinction between the .a 

(i) See also R., January 1918, No. 70, {Ed.) 
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it [TruUa lacustris L.) and the brook trout [J. jmo L.) tends more and 
^ to disappear. l"or some years the author has made numerous observa- 
on the Lake Leman trout [Salmo IcmanuF Cuv,), always using in- 
r^iHdinls hatched from eggs of the same spawning and art^ ficially fertilised, 

• order to study the mechanism of the gradual formation of the colour^. 
f this way he found that the factors of lighting and oxygenation of the 
h^heries, when they act from hatching onwards, can, after 10 months, 
lusc the appearance of 3 sorts of colouring in the trout i) facies of 
the deep-water, lake trout ; 2) facies of the surface lake trout or silver 
rfoiit ■ 3) iy\>ica\ brook trout. 

The Vcific difference between the sea trout {Trutta Mta L.) and the 
brook troittfj. fano) is also questionable ; Cugxy’s researches have shown 
that hereditarily sedentary br(')ok trout can pass to the sea and become sea 
trout thanks to their preadaptive deep-sea character. The author at- 
tempted to ascertain whether this preadaptive chnratler belongs to all the 
fresh-water trout by carrying out the following experiment Lake 
man trout (this spe(hes has inhabited that lake for 10 centuries, according 
to' historical data) were placed in artificial sra water, whose salimty was 
increased in equal quantity everj' 24 hours ; the subjects were descended 
from the sanie father and mother. It was found that a subject can pass 
‘suddenly, even every 24 hours, from fresh to salt w^ater of 21 per i 000 
streimth and even at 35 ^ salinity equal to that of the Atlantic, 

according to THOrjr.UT) with complete indifterence, only showing a slight 
disturbance due to the different density of the two solutions, The subjects 
(cad an absolutely noimal life, and, more voracious in the salt water, 
develop more rapidly than tlie control specimens kept m fresh water. 

In this experiment, 5 months were sufficient for a lake trout, the de- 
scendant of innumerable gonerations inhabiting fresh water, to become 
acclimatised to a salinity equal to iliat of the Atlantic. 

lux The Death of Carp Suffering from Cyclochaetosis, Observed in Italy. ^ 

SrpiN-o Iv, in the Isiitftio hnnbarJ'f di Sciin:i' c LaitU', RcndicotUt, Senes II 

Vd.IJ, I’t. 0 -;, PI). 1^0 8. 

The author has noted in tbe Aquarium at Milan a hta\y mortalit> 
nf mirror caip due to Cydochacta domerguei. Tins ciliate had attacked M 
biaiichiae, which were very congested, co 3 'ercd with, a white flm and nume- 
rous irregular spots. Up to recently this parasite had only been found in 
aquarinius ; Sig. ^Uzz.-VRELLI (On some diseases ( f Fish and Craymsh 
obseived in U>mbardy, Alii del HI Congresso nazionaJe della Pcsca hmu- 
losi in Milano nd 1906, Milan, 190S) has found it on the gills of shad from 
Lake Lugano, thus showing it occurs in open water. 

Cydochaeta attacks vaiiciis species of fish ; it usually attacks trout and 
carp, as well as eels, etc.; the author has seen it on some specimens of .sun 
perch and trbut-perch in the Milan Atiuarinm. In sekntific literature it 
is considered as a skin parasite that may invade the gills. In the case^ ob- 
scived by the author on carp, the parasite, very abundant on the gills, to 
which it was attached by the sucker -shaped lower pait of the body. was. on 
the contrary, completely absent from the skin which was perfectly normal. 

IH4M14J] 
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As means of control good results have been obtained by repeatedly im. 
mersing the carp for 15 to 20 minutes at intervals of 3 to 4 days in a 2 % 
solution of sodium chloride. The tank containing the fish disinfected wift 
lime and left dry for some time. When the disease is less advanced, it is 
sufficient to use a very dilute solution (i per 500 000 or less) of ixitassiim 
permanganate, which can be run, using the necessary precautions, directh 
into the tank ; in this way the treatmeift will be much cheaper. 
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1 144 - MotorcuUureby Electricity. — Oouy, P., ia the Revue de VtlicuUure, Yciir XXV, 
Vol. XI^VIII, No. 1232, PP- 87-89. Paris, February 7 , 1918. 

After discussing the part that inotoroulture by electricity should play 
and its advantages, the author states that if electrical motorcultuie is to 
be more generally possible, the large electric works — at present rather scat- 
tered and supplying energy chiefly for the urban and industrial centres - 
should not be depended upon too much, but rather that recourse should 
be had to other sources of electricity which already exist and could be uti- 
lised with advantage. 

In the mountains as well as in the hill and plain country there are thou- 
sands of little waterworks, mills, etc., which often have more power avail- 
able in the season than they can utilise. It would be very easy to install 
turbines or water wheels to drive dynamos, which at small cost would sup- 
ply a few horse-power to the surrounding estates. This power, dradel 
among the farms, would not only light the houses and stables, but would 
also run fixed motors for farm work and movable motors for cultivating 
the soil In France it is estimated that s»ich small sources give a total ol 
about I miUion H.P., a figure that could be much increased Tn fad, 
many small falls in the country districts of France are not utilised at all. 
With the help of local initiativ.-, either private, communal or from syn- 
dicated groups who would divide the energy among themselves or siippfi 
their neighbours, hvdro -electric installations could easily be establisheii. 
Such simple and efficacious combinations would have the advantage ol 
generaUsing the use of electricity for cultivation and of hastening th< 
utilisation of the water-iwwer, as well as the most necessary agricultural 


^ Ve author quotes the Senator ChauvRAU as to the prices of the 
H P -hour for ploughing : — l) with a steam windlass locomotive burning 
7.7 lb. of coal at 24^. <)d. per ton the cost is ; 2) "^^h a paraffin engi- 
M I 44<J • with a high-tension elec-tric current at 0.96^. the kilowatt the 
cost is o.osi. He also quotes the French Minister of Agriculture, M. F- DavW 
to the effect that the water-power kilowatt used for cultivation costs from 
0.38 to i.42(<., while that obtained from coal costs 1.42 to 3.141/. when coal 
cost 32. s. i\ ton. 


[1143 1144 } 
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1145 “ Mechanical Cultivation Trials Organised by the Frwch Ministry of 

Agriculture and Food Supplies at Noisy-le-Grand, France, in Spring, IMS, ~ 

I, RiNGELMANW, M., in the Bulleiirt de la Society d’ Encouragement pour I' Industrie JVa/ton- 

YearCXVlI, Vol.CXXIX, No, 3, pp. 54i"554 + 16 Figs. Paris, May-Junc, 1918. — 

n. I^Gj;m>J2wrfl^YearX,Nos.82and83,pp.8 i3andpp.io-i2 + 12 Figs. Paris, 1918, 

1. - The French Ministry of i^riculture and Food Supplies has organised 
mewbanical cultivation trials which took place from April 4 to 10, 1918. 
There were 55 machines entered by 38 exhibitors but only 36 machines en- 
tered by 23 makers or agents actually took part. Amongst these 14 ma- 
chines entered by 9 exhibitors were of French make, while 22 machines 
entered by 14 makers or agents were of American make. The iqi8 
trials were organised with the sole object of putting farmers in touch with 
the makers or their representatives. 

The machines that took part way be classified as follows : — 

Cable tractors ; — i) Windlass, i French machine ; 2) windlass- 
tractor, 2 French machines ; 3) Haulage-tractor, i French machine. 

Tractors : — ■ 8 French and 20 American machines. 

Motor-plough ; — i French machine. 

Front-wheel tractor : — 2 American machines. 

Rotary cultivator : — i French machine. 

As most of the machines have already been descnuca or noted, the 
author only gives details for those machines that have not been previously 
examined. 

Among the French-made machines the author quotes : — 

1) The machines of M. MarCEL Landrin, of Paris . — i apparatus 
for changing a motor-car frame into a tractor and l apparatus changing 
a motor lorry into a wndlass-tractor (i). 

2) The windlass-tractors (2) of the “Societe francaise des tracteurs- 
treiiils V. DoiSY ", of Issy-les-Moiilineaux, with a 25-30 H.P. engine. 

3) The haulage-tractor of MM. Filtz, Flmlixoer and Caielard, of 
J uvisy-sur-Orge (Seine-et-Oise), driven by a 30-40 H.P. engine ; if required 
this machine can work as a direct tractor, 

4) The tractor of M. B. Chapron (Fig. i), of Puteaux (Seine), driven 
by a 4 cylinder engine, of 60 nun. bore and 120 nini. stroke, giving 10 H. P. 
at 1200 revolutions per minute; cooling by thennosiphon, radiator and 
fan ; 3 speeds of 5 806, 9 843 and 16 404 ft. per hour with direct drive on 
the low speed used for ploughing. 

The driving shaft connects to each wheel through a claw clutch with 
4 notches ; there is 110 differentia] ; to turn, the wheel on the side of the 
turning centre is thrown out of gear and braked. In this way it turns 

a radius of 5 ft. 5 in., while the wheel-base is 6 ft. The driving w^heels 
are 43 i n . i n di a met e r wliile t he t y r e i s 4 i n . wi de . A hauli n g wi n dl ass could 
easily be mounted on the driving wheels, when the machine could be used 
for digging, pidling-stumps, moving loads on a steep slope, etc. 

The wheels, whose position on the axle can be varied as, for example, 

(x) See R., February, 1918, No. 208; R., August, 1018, 892. — (2) Sec R., 

August, I91?, No. 7 ^- [Ed.) 
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in the case of hoeing, are 24 in. in diameter. The front -carriage does not 
press heavily on the soil but when the traction passes a certain limit, it 
must be loaded with an extra 360-370 lb. 
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•• e'lsv to drive, and it may be used for cultivating in vineyards; it has 
been tested for this purpse at Montpellier, in vineyards near the National 

School of Agriculture. 

5) Two English SaundEkson (i) tractors entered by the Paris General 
Omnibus Company. They arc of 10 and 20 HP. and the Company pro- 
poses to make them in France. 

^ 6) The tractor made by M. H. Dimpre, 35, Rue du Banquier, Paris, 

with a 40 H.P. engine. This tractor has the appearance of a motor lurry 
(pig. 2 p. i2i8.). 

y) the Aurore " tracdor built by M. M. EourniER, of lArvallois- 
Perret (Seine), whose engine drives the 4e(iual-sized wheels. Byremoving 
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the horizontal chain drivo to the front axle, the machine becomes a 
tractor with 2 driving wheels. 

8) The “ Alotoculteur of the “ SociEte La MotoculTure Prax- 
9AISE” (2) which either works with rotatory implements eras a direct 
tractor. 

q) tfie motor i>lougli of MM, TorRAXU-L.tTiiv, of Suresnes (vSeiiic) (3). 

Among the AiuericaU'tuade inaidiines the author quotes . 

I) Tlie “Clevelumr' tractor (Cleveland Tractor Co., Cleveland. 
Ohio) presented by the Allied Machinery Co. of Fiance, to, me de 

(t) See R., Juiir, 19TS, Nm. 07P. (W.) 

(2) See R., Jainiary, 191S, No. (W.) 

(3} See i?.,A\igusl 1917, No. 753. {til.] 
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Rocroy, Paris. This chain track tractor (Fig. 3 ) designed by Mr. R. r 
W hite, is driven by a 20 H.P. engine j its dimensions are . — length 8 ft. 
^vidth 4 ft. I in., height 5 ft. 3 in. ; it weighs 3 344 lb. Each chain trackis 
7 in. wide and a length of 4 ft. i in. touches the ground ; the distance be- 
tween the axles of the chain wheels is 38 in. The frame, 12 in. above the 
ground, is mounted on springs. It can move up to 3 miles an hour and 
its smallest turning radius is under 6 ft. In the latest models the chain 
wheels and rollers are cased in. 

2) The .Gray tractor (r), presented ^by the American Iractor Co., 



Eig, 4. — H.VRT P.\RR tractor. 


II. Avenue du Bel-Air, Pnris, This 30 H.P. tractor is sold at approxi- 

raately £678,^ R'tM/ (No. 83) gives the following information about this 
tractor • - The Gray tractor belongs to the type of tractor with a single, 
very broad driving wheel. That of this tractor is 51 in. wide with a 
diameter of about 59 in. The foro^'arriage, mounted on a P'vot-beann?, 
has wheels with a diameter of 37 in.- and a width of 9 in. The trait ^ 
14 ft long 6 ft. 3 in. broad and 5 ft. high ; it weighs 5 f >40 ‘b. met 
cylinder WaukESH.A motor of 113 mm. bore and 170 ram. stroke runs at 
830 revolutions. The BEltNET't carburettor and the regulator are enclosed. 
The magneto and gas controls are fixed on the steering wheel. The ( nv 
ing wheel is connected by two symmetrical chains enclosed in oil bath... 


(i) See i?., JiHUiary, 
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There are two speeds forward (2 and 3 miles^per hour) and a reverse (2 miles 
per hour). 

3) The “ Hart Parr " tractor (Fig. 4, p, 1220), entered by the Butterosi 
Syndicate, 148, avenue Malakoif, Paris, is driven by a single-cylinder 
vertical engine of the pilon type, of 250 mm. bore, 250 mm. stroke, and de- 
veloping 35 H.P. at 500 revolutions per minute ; coohng is by oil circula- 
tion. The front wheels, very close together, are 3 ft. 3 in. in diameter; the 
rear wheels, 6 ft. in diapieter and 14 in. wide, are of cast steel with a grooved 
tyre ; the arched grips are bolted on the grooves and project beyond the edge. 



Fig. 5. — Galloway tractor. 


The Hart Parr tractor has two speeds, 9 515 and 12 452 ft. per hour, 
audits total weight is ii 440 lb. 

Acx^rding to Le Genie Rural, the Hart Parr tractor is conijwsed of 300 
different pieces, or 500 to 600 pieces less than all the other similar machines 
in existence. This great simplicity k*ssens wear and the risk of disastrous 
breakages during the working season. 

4) The 2 Case (i) tractors, entered by the Case Company, 251, rue 
dll Faubourg St. Martin. Paris: one 18 H.P. tiaetor and one of 25 H.P. 

5) The 20 H. P. Mogul (2) tractors and the 20 H. P. Tit.an (3), en- 
tered by the CoMPAGNiE Internationale des Machines Agricoles, 155, 
rue Michel Bizot, Paris. 

6) The 20 H. P. Emerson tractor (4) entered by the Culture ME- 
CANIQUE Co., 175, rue de FI and re, Paris. 

(i) See R., June 1914, No. ^57; R., March and .April, Nop. 274 and[75.i. — R., JaiULaiy 
mS, No. 81. (Ed,). — (j) Soe R., June, 1916, No. 670. — A’., 1017, Nos. 274, 753 and 
1051. — (3) See A., 1917. Nos. srinnd 1051.-— (4 )Sk.'c A., June, j9iO,No. 670 — A., 

^*'> 5 . 274, 753 filKl 1051, (A'd,). 
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7) The 16 H. V. Happy- 1 ^ ARMBR tractor (t) (sale price £420) and the 
24 H. P. PakrETT tractor (7) (sale price £ 800), both entered by Messrs 
Gaston, Williams & Wigmore, i rue Taitbout, ParivS. . 

8) the Oaeeoway tractor (Fig. 5), entered by the EtablisSEmems 
DK Lacour ET FabrE, 4, avenue de Villiers, Paris, This tractor is driven 
by a 4 cylinder, vertical Waukesha engine, of 89 mni. bore and 133 mm, 
stroke developing 20 H. P, at i 100 revolutions irer minute The carburetter 



Fii,c 6. — N'evkrslip Ir^ictor. 


can be used for burni ng petrol or paraffin . 'riie first model i ntroduced int' 
France is interesting tor several details : — the engine is cast solid with the 
working parts and envlosed in a case ; the driving wheels are chain-dmvi'. 
and are 58 i n. i n di anicter wit h tyres 1 4 i n . wl do . The central -sprung 
axle, can deviate greatly compared with the back axle ; the front wlicth 
are 36 in. \n diameter with 5 in, tyres. The machine is 12 ft. 4 in. h'lie 

(t) S e [:mu.iry iiwS, Xu, 8i. (/'‘J.), 

[ 1115 ]. 
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77 in. wide and 73 in. high ; its total weight is 4 983 lb. of which i 3901b. 
are supported by the front axle and 3 593 on the back axle. 

• 9 ) theMouNKtractor(i)of theHoLlNliPLOwCo., I59bis. qnai Valmy, 

Paris ; 2 machines were entered to show the improvements effected. 

10) The NEVERSUP tractor (Fig, 6), entered by Mr. A. W. Pidwetx, 
19, boulevard Malesherbes, Paris. This tractor runs on the Xevepsup 
chain track. The 4 cylinder vertical engine (102 mm. bvire and 152 mm. 
stroke) develops 25 H.P. at 850 revolutions per minute. The 2 forward 
speeds give 0.87 and 2.73 miles per hour and the reverse l .49 miles ])er hour. 

Each chain tread is 12 in wide and a length of 5 ft. is in contact with 
thesoil. The machine is 9 ft. bin. long, 5 ft. 4 in. wide and b ft, without 
the shelter -roof and 9 ft^ 5 in. with it. 

it) 2 Avery tractors {2), entered by Mr. T. Filter, 24, nie Alibert, 
Paris ; the ib H, P. model costs £436 and the 23 H. P. model £660. 

12) The 25 H. P. Buij, tractor (3) entered by SCHWKIT^ER & Co., 
86 rue de Elaudre, Paris, 

13) 'Pwo Rock Island tractors {4) of 16. H. P. (sale price £572) and 
20 H.P. (cost, £740) and one 25 H.P. Uttle Giant tractor (5) (cost £900), 
entered by the Soci^T^ des Machines A(;ricoi.es R. 1 . P., bo, uvenue de la 
Repiiblique. Paris. 

14) The MacCormick tractor (20 H, P. Titan tractor) entered by 
Messrs R. WALLUr& Cu., lb8, boulevard de la Villette, Paris. 

II. — Le Genie Rural describes some of the most interesting machines 
entered for the Noisy-le-Grand trials and gives numerous figures. 

1146 ' The Production of Agricultural Material and the Maximum Prices for Agri- 
cultural Machinery and Implements, in France. -- 1. .MARis-BEsx\RD,iuihe BuihUn 

m’tisuel de hi Cku'mbre Syndicalc des Constnicteurs de Machines Ai^ricdes de Franu, No. 
pj). i6‘ei/5 + I Tabic.- Paris, June, — IL FeniUe d' Iniorimtions du Mini^^lere (U 
i’.-lijnTi(/n(rr,YearXXIII,No. ca.pp. g-rO|f 3 Tables. Paris, July 16, 191S. 

The results fd an inquiry made ])y M. Maris-BEsnard, President of the 
"ChambreSyndicaledesConstrncteursde Machines Agricolcs des Prance 
i The author thinks that, in ordei to estimate the French output of 
t agricultural mateiial, the number of workmen employed in Erench works 
i must be used as a basis because, according to the em^Unce available, it 
can be shown that the mark.d value of the piodiiets of a manufactory di- 
I vided by the number of workmen gives a market value jier workman that 
■ agrees very closely for similar indiistiii s witli eqmal i (piipment . 

For a large number of niiuuifactuik s tliis^figui’e is {>6(^6 franis {alx>ut 
£ 264,14.9). One niannfactiirt.r w)io is best equipinal ami woiks in series, 
can arrive at 20000 francs per workman. With smaller firms a figure 
dightlyless than boon fi. is arrived at. 

The ‘'Chanibre Syndicale dos Constructeuis de Mc.cliiius Agikedes 
; de Prance ” unites 410 fiims making machinery, traetois. agik ultural im- 
pkmeuts, appliances for dair)^!^ and agricultural indiistiies. I)eijR.\y’S 


, I917,N(»,^, q |T and 1051 — (:) c /t.. .V'lg , iot 7, Nn. 753 “ (3) ^e'e i?,,. Se-pt., 

r‘.'> 3 ,N(t. yj.iand , 1 91 7 ,. Nms;. -.’ 7 ( aiul (i);iiul (5) f 5 cc /V, on;, Nn io3X.{E<L) 

[ll4Mt4(l 
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Yearbook of f^ricultural Construction mentions 1500 small fiinis makiig 
ploughing implements with 2 or '3 worknren, and which altogether reprc 
sent about 1500 workmen. 

Besides this there are thousands of workmen, farriers, smiths and plough- 
wrights that buy parts of the machines and assemble thern. Their piodiic- 
tion can be estimated from the quantity of material supplied to them 

The author summarises in table-form the chief elements of Trench pre- 
war construction, using as basis documents and information supplied by 
the more important makers. No mention is made of the production ef 
machines for mechanical cultivation - tractors, windlasses, etc. - which, 
in an embrvonic stage before the war, is now undertaken by 22 turns, foim. 
ing part of the Syndicate, and able to ptoeluce thousands of macliints 

‘"™"Tlds table shows that the number of Brabant ploughs made in France 
in ion was 40 000 (64 syndicated firms) while that of various ploughs was 
200 000 (2 000 small makers) ; the number of cultivators, harrow^s, takes, 
was I^OOOO, and that of rollers was 50000 ; 6 000 machine drills and mamiie 
distributors (10 firms) and 12 000 drills (ii firms) of various types were maiic ; 
q firms made loooo mowers, and 7 made 3000 harvesters and bnidtib; 
4000 threshing sets were made by 48 firms ; the number of agiicultmal 
motors made rose to 2 800 for 21 firms and 3 200 for the non -syndicated 
firms ■ 25 firms made 40 000 pumps ; 27 makers made fixed farm machiiien 
(root-choppers, mills, sifters, etc.) to the number of 230 000 ; the n„mbe. 
of pre.sses and apple-iiounelers, etc., rose to 180000 ; 30000 dairy apple 
ances were made in 1913 1 ‘^l^orit 100 firms made various types of imple- 

ments, etc. , , . • 

The production could be increased by 15 to 20 %, on taking into ac- 
count about a thousand small, non -syndicated firms employing 2 or 3 work 
men. The table also shows the tonnage produced (129 350 metric tons) am 

its market value (132 180 000 fr.). ' . • u- 1 1, 

II. - The Brench Minister of Agriculture has given his appro\alt< 
the list of maximum prices for agricultural implements and machiueiy 
proposed by the presidents of the '' Chambre syndicale des constnicteiir 

de machines ^ricoles '\the '' Chambre syndicale du conmiercedtsmac^ 

agricoles”, the "Consortium des fabricants de inachiiTes d agncnltiue 
and the " Consortium des indnstiiels de la ferrure _ 

The maximum prices thus fixed for Trench and foreign-made machim 

respectively ^ 2.1, ori^ mowen 

1150 and 1175 fr. for reapers cutting 49 i"- 1 II75 and 1200 fr. for re^ 
cutting 53 in.;i2i5 and 1240 fr.for reapers cutting 59 m . 2275 3 

for binders cutting 59 1 2400 fr. for foreign-made binders rutting 3 

(on account of increased freights, the dpliveiypriceofforcign-madcb n.U 
includes an increase of 400 fr., that of foreign reapers 200 fr “a 
foreign mowers 150 fr.) ; 530 fr.. 5-15 fr., and 565 fr. for Trench ho se-nik 
with 24, 26 and 28 teeth ;485 and 510 fr. for foreign horse-rakes of lig J 
with 26 to 32 tines | 975 rioo fr. for tedders 9^ , 95^^ 
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for tedders 71 to 96 in. wide ; 675 and 760 fr. for fork tedders (6 forks 
with 4 tines). The maximum price for sisal and man ilia binder twine is 
lix«l at 5-65 fr- kg. 

As regards all-metal ploughs (save thosA specially made for tractors), 
the maximum price has been fixed at 4 fr. the kg. for those weighing up to 

no fed 3-75 3 * 5 ® 

the kg. f^r those weighing more than 150 kg. For weeders, scarifiers, with 
,teej frames and rigid or spring tines, the maximum price is 2.C5 fr. the kg. ; 
[or metal harrows, 2.50 fr. the kg. ; for i-row hoes, 4 fr. the kg. ; for hoes for 
more than one row, 3 fr. the kg. ; for steel-sheet ri^lers, 1,40 fr. the kg. and 
for those in cast iron, 1.30 fr. the kg. 

m'} - Exports of Implements, Twine, Tractors and Gas Engines from the U. S. A. 
£or the Period 1915 to 1917. — Farm Implement News, Vol. XXXIX, No. 14, p. 21 4- 
I Table. Chicago, April 4. 1918. 

The exports of implements, tractors and gas engines from the U. S. to 
other parts of the world from 1915 to 1917 inclusive is shown in the follow- 
ing Table : 


|| 1913 igrS I 1917 

Articles exported ;! — — — - — ' 

Ij Quantity 1 Value ■ Quantity ; Value Quantity j Value 

■■ ::■■ ■“ . $ ■ ■ '• 

Ibr ralces and tedders ; — 212934 — 301115 — 777 583 

Mowers and reapers, . ^ ^ 4367181 — 7 3 t 74 o 6 — > 12740298 

Planters and seeders , i: — ; 274391 — . 34043 ? “ 431358 

Hou^'hs and cultivators — 3371915 — 5202047 — 7592145 


Tlirehcrs , — 1563245 — 1 933 974 — 2749785 

Parts, etc 'i — 3793183 — 6104755 — 9222570 

Total. - IS3«K4» - SirMlT4 - M5l31» 

Binder twine , . . lb. ■ 108241737 8 6oi_.i2o I56i89 2r>8 ; 1531730.9 129705369 ' 20163041 

Stationary cn- ; 

irines. , No. 2415 ^ 457 409 3 44 ^ ! 406297 6083 840175 

Stationary petrol ■ 5 i 

engines . 20039 ■ 1549242 33231 2886275 27 55 ° [ 324OI96 

Tractionaud cater- ' i 

pillars (petrol) . • : 660 ; 1303209 39S9 ; 6208868 J4233 j 16155184 

Kerosene engines . • 1 — — j — 6539 1 2009915 


1148 - The Price of Binder Twine in the U. S. A., in 1918. — H AV« s LtHer, v. s. 

Dept, vf Af^ticuHure, Vul. V, No, 4^, p. 4. Washington, May 22, 1918. 

The prewar price for sisal averaged about 7 cents per lb. It was 7 
cents landed at pores of entry in June, 1916. In July of the same year, it 
w<as increased to 10 cents at w’hich price it remained till December, 1916, 
when it rose to 16 ^2 in I^Iarch, 1917, In August 1917, it r^eached 19 
.ents at Gulf ports and 19 ^ cents deli\ered at Xew York. 

The cost of binder twine from sisal and other sources has been officially 
fixed for 1918 at 23 cents f. 0. b. factory for 500 ft. twine, other grades being 
in proportion. The wholesale price is slightly higher to allow the dealers 
iair profit. An ample supply of binder twi ne was assured for the harvest. 

[|l4Mt4S] 
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1149 - The Jean Baohe Vineyard Traetor — rinoelmann, m. , in the Bulletin de la 
d' Enoourap^emeyitpourV Iniu&tfU Natiomle, YcarCXVII, VoLCXXIX,No. 3 , Pl).565-5(if| 
-f 1 Fig. Paris, May- June, 1918. 

So that the tractor can pass between the lines of vines planted hom5f^ 
to 79 in. apart after the end of May, when the branches tend to cross, M 
BxACHE; suggests the use of the machine A (see Figure), mounted on 3 wheels 
of which 2, the front wheel a and the driving wheel m, could pass iuth 
middle of the space y' y’*which would be turned over by the plough C, whiht 
the third wheel r, on the left at the back, would pass in the space yy’ ui,(] 
would only serve to maintain the balance of the machine. The tliird wliul 
might be loose on its axle so that its tyre (like that of the' wheel m) wimlj 



Diagiam of M. Jean RACfiif’s viiieyanl tractor. 


always run c'xactlj* in the cciitic of the space yy' between the rows of 
vines. 

The greater pnrt of the weight of the engine would be carried by the 
broad-tyred wheel m ; the axle joining the wht^els r and m would 1 k' el- 
Ixnved, forming a sort of bridge n at least 59 in. high that could ■[)ass ovu 
the branches of the row t>f vines y' witlumt harming them. Under tbtse 
conditions the mitehine would have to liirn to the left, as is alw’ays done with 
animals in the vineyards of southern France. As the space between the 
rows shoidd'be cultivated over its whole wndth in one turn, to facilitiite 
turning 2, 3 or even 4 can be passed over on the lieadUind, being ciiltivatei 
afterwards. 

The first model of tlie DksSATTT.ES tractor (l) tried by the author h 


(i). See R., jATiiiaTy, iotS, No. Si ,nnfl R., March, 1918, N(», ;'>3r. (Erf.) 
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1917 at Koisy«le-Grand, France, is similar in principle, save, that, in the 
rear, there is a second balance wheel / symmetrical to the wheel t relatively 
to the driving wheel m, so as to provide for the transverse stability of the 
tractor. 

1150 - Rotary Harrow Attachment for Sulky and Multiple Gang Ploughs. ~ 

POTTEBjT. B.'.'in the ScUniific American, No, 22, p. 502 + r Fig. New York, June 1,1918. 

The rotary harrow described considts of a single gang of closely spaced 
spading discs. Fach disc is made up of a number of sharp, steel blades, 
which are narrow and have a curved and twisted shape. , 

As the discs roll along, the blades stab and slice the furrow to pieces, 
and as there is a considerable number of blades, the surface is left wfth a 
fine even mulch, ‘ There is a lever for regulating the depth and a spring for 
adding pressure to the blades. As the discs have rather a revolvii^ action 
than a dragging one, there is only an increase of 7 to 10 % m the draught 
on the plough. The attachment is made to clamp tightly to the plough 
frame and is readily adjustable in any direction ; it can be purchased for 
the single-bottom sulky or the multiple-bottom engine gang. 

As the soil is freshly ploughed, it is more easily pulverised, provided the 
ploughing has been done under the right conditions. 

1151 - The Production of Groats and Oatmeal. —The implement and Machinery Reww, 
Vol. XI, IV, No. 518, p. 182 -j- 2 Figs. lyondon, June i, 1918. 

Description of an oat milling plant, with figures showing the arrange- 
ment of the plant in a simple building, according to the plans of A. R. TaT- 
TERSAi,i< & Co., milling engineers, 75D, Mark Lane, London. 

Before millmg the oats must be t ho roughly dried, eithpi in an ordinary 
kiln heated by coke, or by special oat -drying apparatus (which is prefened 
in some cases). 

The dry oats are elevated automatically from the kiln floor and depo- 
sited in a bin ready for cleaning. From this bin the oats fall by gravitation 
into a special separator and cleaner, which delivers the grains sufficiently 
cleaned for treatment in the nulls. From the cleaner, the oats are elevated 
and drop into a bin from which they fall to the shelling mill. This mill is 
fitted with stones of large diameter, fixed horizontally to a vertical shaft, 
which loosen the outer cuticle or shell of the grain ; the material is removed 
automatically to a reciprocating sie^e, which eliminates any’ flour or meal 
made in the shelling process, and the overtailsof this sieve are passed through 
a blower or aspirator for removing the loose shells. The groats are elevated 
to another bin, also placed over the shelling bin, to repass the stones, when 
3 second separation is made on the sieve and blower. The shelled oats or 
"groats next fall into a hopper fixed ovei the grinding mill, rf the “ India" 
pattern, fitted with stones of a special texture suitable for reducing the 
groats into fine meal as may be required Following this the flour passes 
’iito a double vibrating sifter in conjunction with another blower for remov- 
nig the fine particles of liusk which may be still left in the meal. 

This is a type of plant much favouretl in Ireland, which country is 
»ow a rapidly increasing producer of oats and oatmeal. 


[l{4Mni) 
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11^2 - Xlie Scott PrOCesSI and Plant for Drying Potatoes. — The implement and Machinery 
Kevieiv, Vol, XLIV, No, gi8, pp. 184-186 + 4 Figs. London, June i, 1918. 

In the Scott process the potatoes are delivered into a washer, which 
consists of an inclined trough fitted with a revolving spiral. The spiral is 
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tubers but uot the stones. A stream of water runs continuously in a cod. 
trary direction to the potatoes and so washes off all dirt. 

As is shown in the appended figures, the potatoes are now elevated 
into a feeling machine, which consists of a rotating cylinder, the interior 
of which has an abrasive surface which rasps the skin from the tubers, the 
peelings passing to the bottom of the containing tank. The rotating cylin-^ 
der is slightly inclined to Induce the potatoes to travel forward. The peel, 
ing operation is also carried out under water ; the resulting sludge, wheu 
filtered and dried makes an excellent cattle and poultry food 

After peeling the potatoes are conveyed to a slicing machine, the buckets 
of this second elevator being perforated to complete the di'aiuing of the 



Fig. 1. — ScoTt drying plant: end view. 


potatoes. The slicing machkic consists of a rapidly re wiving disc fittal 
with cutting knives. The i)otatoes are fed tip to these knives by means of 
a suitable hopper, and from this point they pass in fine slices into a drying 
machine over a spreading device which distiibutes them evenly. 

The drying machine is in 2 iwrtions. In the upper part or steaffiinil 
chamber, the T[X)tatoes arc constantly in contact with steam, which is led into 
this portion by suitable pipes. The lower and larger portion is the drier 

[ii»] 
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proper, ^his consists of a closed chamber, containing a number of endless 
Inoving bands ^hicb carry the charge thr<jugh the chamber. The slices 
are spread on the top band and travel along to the far end of the machine, 
wlicn they drop on to the next lower band, and are carried to the feeding 
did l^be chamber. This forward and backward process is repeated un- 
til the lowest band carries them right out of the chamber, dry, and deix>sits 
llum at some point ready for grinding. 

d’he actual drying is carried out by hot air. The air is heated by draw- 
iiiff it over steam- heated pipes by means of large fans which force it to per- 
form a continuous circuit through the heater, into intimate contact with the 
deanied potato slices, then back through the heater, and so on. 

An extraction fan constantly withdraws a small portion only of the 
most saturated aii, and this is replaced by fresh a’r at a convenient sjxit 
licar the heating pipes. In this way great economy is ehe'cled in steam con- 
; sumption, as partly used air is dhected into the drying chamber again and 
aiaun, so obviating tbe necessity for heoting up a complete supply at each 
I journey through the drying chamber and thus avoiding the loss of beat in 
the exhau^t air. 

Tliroughont the whole of the ojx'ralions the material is never handled, 
and labour is thus reduced to the bare handling of the potatoes on reception. 
By the provision of suitable silos in large plants even this operation can be 
made of insigificant im^iortancc. 

Where steam is not available for heating, the makers provide a direct- 
find air heater which can burn any kind of fuel. 

Messrs. ScoTT Si Son Ltd., 72 Oxford St., London, make all the plant 
necessary for drying jiotalocs iireliminary to milling, but do not manufac- 
ture the milling plant. However, any machine suitable for fine grinding, 
fitted with fine screens, would incct itaiuircmeiits, sucli as a CARTER dis- 
inlegrutor, fitted with a sifting reel and bagging attacliment. 

Tile Scott drier can also be used for other vegetables as well as fruits. 
TIic machine costs more |^an ordinary driers, but it more than repays its 
ixtra cost in the economy of labour and fuel. 

# 

U53 - Peanut Decorticators. — Scc No. uOu of this Review, 

3154- Machines for the Recovery of Grape Stones for the Production of Oil.— vl-ntruj 

in Le PtOi^fh Ai^ncole ct ViHcolc, Year XXXVg LXX, No. pp- 5(-0i -{- 3 Eigs. 

Matitpcllit-r, July 21 , i<,n8. 

For the satisfactory recovery of the stones from grajv residue, the author 
shows that a sifter is necessary for large works dealing with 22000 to 44000 
Ih. of residue a day, wdiile a cylindrical sorter suffices for smaller esta- 
lilishments. 

The sifter deserilx’d b\' the author consists of a wooden frame sup]>orL- 
ing a slieet of galvanise*d iron wire gauze with an 8 mm, mesh sloping at 
hi f 0 1 8 %. The frame i s att ached to t he bed by carri age-spri ngs 6 mm . thick 
and strengthened at their lower part to avoid breakage. The frame is moved 
to and fro by a eranked >haft ;it the rate of about 250 oseillatious]XT minute. 
The sifter is about 9 ft; long uf which 6 ft. 6 in. is used, the 2 ends being 

[I1SM1S4] 
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strengthened with iron so that the residue will not break the gauze in falling 
on it ; it is 31 in. wide, The residue arriving at the upper part of the frame 
moves along as the result of its own weight and the oscillating motion, 
sifting forces the residue to turn, thus shaking and scraping it on the gauze 
The stones fall through with a little pulp that can easily be separated by clean- 
ing in the winnowing-niachine. Some to i H.P. are required to chive 
the machine, which can treat from 22 000 to 44 000 lb. of residue per dav 
separating from 6 600 to 8 800 lb. of stones. The sifter deals equally well 
with wet residues from diffusion vats or distillation apparatus. 

The cylindrical sorter consists of a cylinder covered with galvanised- 
iron wire gauze with an 8 mm. mesh ; its diameter is 22 in. and its lengtli 
6 ft. 6 in. To strengthen it and prevent the gauze from bulging the cy- 
linder is enclosed with 5 iron hoops (i at each end and the others every 20 
itacbes) fasted to the central axle with iron ties and to one another witi] 
hoop-iron. The cylinder is supported by 2 iron-shod poles carrying a bear- 
ing iu which runs the central axle. The cylinder is inclined at about 12.5 
to the horizontal to speed-up the work ; it runs at 35 to 40 revolutions a 
minute. Two men arc required, one to turn the cylinder, the other to fco] 
in the residue. S<^me 880 lb. of stones may be obtained in a day, but as the 
machine is slow and the work is not so well done as in the sifter, it shciiild 
only be used with dried residue. The two machines are not complicated, 
and they arc easy to make. With them both commercial men and vine 
growers can rapidly recover the stones without waiting for fermentation to 
start in the residue, coagulating the pcctic matter, which would have the 
double disadvantage of hastening the rcsinification of the fatty acids of 
the oil and also of favouring the retention of a large, quantity of pips ia 
the pulp. 

The stoned residues can be at once ensilaged for feeding live stock, espe- 
cially sheep. 

1155 - Review of Patents, 

Tillage Machines and rMPLEMEXTs. — Canada : 1 82788 Wliai 
plough ; 182804 Grabbing implement. 

France : 486735 The use of the Baudry motor-biiuler (i) as a motor 
plough, etc. ; additions Nos. 20598 and 20599 > 4 ^ 7^93 Plough consisting 
of 2 motor-driven, identical and juxtaposed screws. 

United Kingdom: 116366 Harrow; 116795 Device for automatically 
raising the frame of a motorplough or cultivator. 

United States: 1267502-1268893 Ploughs; 1268060 Stalk cutUr; 
1268150-1268861 Harrows; 1268319 Combined harrow and roller; 12681^23 
Plough cleaning attachment ; 1269028 Motor driven agricultural machiiK'; 
1269138 Wheelplough ; 1269166 Wheeled -disc plough; 1269484 Hartli 
scraper ; 1270087 Land roller ; 1270180 Agricultural implement ; 1270290 
Disc ha. row ; 1270317 Rotary harrow ; 1270525 Traction plough ; 127062) 
Motorphmgh. 


(i) See R. July, lyiS, No. 309, patent No. 4807.’J5. {Ed.) 

'fns4iiss] 
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Drainage and Irrigation, — Sweden : 42852 Watering device for 
field or garden ; 42955 Ditching machine. 

Switzerland: 78751. Ditching machine. 

United States : 1268148 Ditching attachment for turning plough ; 
1270597 Corner finisher for irrigation. 

Manures and Manure Distributors. — Sweden : 42643 Feeding 
(Jevicc for fertiliser distributor ; 42675-42887 Manure spreaders ; 42922 
Liquid-manure spreader. 

United Kingdom: 116758 Manures obtained by treating with yeast 
peat and farm or agricultural refuses and added with phosphoric and jxj- 
tassic materials. 

United States : 1267563 Broadcast spreader ; 1269189 Method of Re- 
covering fertilising material from tannery waste liquids ; 1270070 Fertiliser 
distributor ; 12 70071 Feeding mechanism for fertiliser distributor. 

Drills and 3 eeding Machines. — Sweden : 42781 De\ice for drills ; 
42853 Potato planter. 

United 'SitUes : 1267397 Potato seed cutting machine ; 1267583 Peanut 
planter ; 1267713 Check row transplanter ; 1267762 Dand marker for plant- 
ers; 1268291 Clieck row planter attaehinent ; 1269451 Maize planter; 
126959T -12 70577 Planters; 1269877 Hand seed planter; 1270109 Attach- 
ment for grain drills. 

Various Cultural Operations. — Netherlands: 2545 Temporary, 
portable, glass-roofed shelter for young plants. 

Sweden .'42983 Device for horse -hoc ; 42985 Hoe with hollow handle 
provided with a device for sowdng forage seeds ; 429S6 Hand hoe. 

Switzerland : 78750 Hand -hoe. 

United Kinj;do 7 n: 116175 Hand hoc, rake, marker and clod chopper 
combined ; 116525 Combined rake and lioe. 

United States : 1267425-1268117 Shield attachment for maize planters ; 
1267518 Cultivator shovel ; 1268042 Cotton choppier ; 1268687 Potato cul- 
tivator ; 1269129 \Veeding machine. 

Control of Diseases and Pests of Plants!, — Canada : 183160 Ani- 
mal trap. 

New Zeala^id : 38637 Wood eradicate r and digger. 

Sweden : 42561, A4)paratus hn (lestro>Hng injurious insects. 

United Kingdom : 115755 Annual trap ; 11^762 Device for raising and 
supporting vegetation whilst s^irayed underneath with a sprayer. 

United States: 1267391-126S166-1 269596 Animal traps; 1268127 Insect 
catcher; I2686(ki-I2 69334 Boll weevil destroyers; 1268992 Quack grass digger. 

Reapers, Mowers and Other Harvesting Machines. — Canada : 
182878 Binvler mechani.sni. 

New Zealand : 39806 Fruit picker. 

Sweden: 42528 Divider for mowtr ; 4 - 7-3 Fruit picker ; 4 - 9-3 Grain 
leaving attachment for harvester, 

Switzerlajid : 78753 Binding apparatus. 

UnitedKingdom ijl()H)X Rubber tapping knife; 116300 Motor dri- 
ven sugar cane harvesting machine ; 116522 Flax pulling machine.. 

[iiii] 
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United States : 1267559 Kafir corn header ; 1267614-1268902-1269550. 
1270202 Peanut harvesters; 1267938 Shock binder; 1268169-126951^ 
Shocking machines ; 1268302 Attachment for iiarvester-header ; 1268345, 
1268384 Maize buskers; 1268698 Adjusting device for harvesting machine; 
1268882 Attachment for sweep rake ; 1269161 Elevator support for harvest- 
er ; 1269393 Sweep rake ; 1269522 Combined harvester ; 1269742 Seed 
harvesting machine ; 1269781 Binder attachment ; 1270016 Butt adjustti 
mechanism for grain binder ; 1270487 Gearing for mowing machine ; 
1270488-1270489-1270490-1270491 Mowers. 

/ Machines for EiIftiNg Root Crops. — Denmark : 23081-23098 Tur- 
nip harvesters. 

Sweden: 42500 Continuous horizontal conveyer for attachment to beet 
gers; 42704 Beet topping machine ; 42822 Beet digging and topping machine. 

United Kingdom : 116120 Potato digger apd harvester. 

United States : 1267692 Potato separator ; 1268085-12(^789 Beet Imr- 
vesters ; 12683 88-1 269371 Beet toppers ; 1270503 Beet topping device fur 
beet harvesting machine. 

Threshing and Winnowing Mac.hinks. — Ca^nada : 182968 Tlncsli- 
ing machine ; -183056 Vacuum grain loader and cleaner. 

United Kingdom : 115951 Apparatus for the separation and dressiii- 
of seeds and grain. 

United States : 1268S57 Conveyer attachment for threshing machine; 
1269033 Feeder for threshing machine; 1269109 Threshing machine; 
1269211 Pea viner. 

Machines and Implements for the Preparation and storage of 
Grain, Fodder, etc. — Canada : 183240. vStacker feed mechanism. 

New Zealand : 38870 Flax stripping machine. 

United Kingdom : 1x6178 Baling press ; 116238 Hay collecting and 
cocking machine whieli may be provided with threshing drum for separnt- 
ing the seeds from the hay ; 116333 Scutching apparatus ; 116378 116789 
Hay cocking machines. 

United Stales : 1268122 Hay and bundle loader ; 1269358 Grain trans- 
ferring devuce ; 1269435 Automobile truck ; 1270123 Hay loader ; 1270145 
Baling press. 

Forestry. — Canada: 182804 Grubbing implement. 

France: 487366 Machirie for felling and cutting trees. 

Sweden: 42635 Small brush bunding machine. 

United Kingdom: 116015 Portable saw for felling and cutting trees; 
116783 Sawing machine for cutting foiled timber. 

United States : 1270010 Method of treating decayed sijuts and cavities 
in wood. ‘ 

Traction and Steering of Agricultural Machinery. — Canada : 
182695 Coupling for hay racks. 

Franc,e : 486496 CIiapron agricultural tractor (i) improvement, addi- 
tion No. 20578 ; 487763 Agricultural tractor. 

~ (i) See ^yTiiue, 19x8. n'' 682, p. 747, patent 486455 (for thib number read 
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NffW Zealand : 39892 Windmill. 

United Kingdom : 116112 Transmission gearing for motorplonghs and 
^Tiotorvehicles; 116141-1x6142-116143-116144-116145-116164 Endless track 
vehicles ;.ii6i8o Tractor. 

United Stales : 1267503-126752^-1267825:1267986-1268034-1268324- 
1270480-1270531 Tractors ; 1267768 Traction engine ; 1268116 Tractor 
attachment for motor truck ; 1268417 Automobile traction wheel attach- 
ment ; 1268493-1270252 Tractor wheels ; 1268517 Traction tread de\uce 
for tractor wheels ; 1269293 Device for attaching ploughs to vehicles ; 
1269609 Steering device for traction engine ; 1269755 Tractor gearing. 

JfEEDiNG AND HOUSING OP LIVESTOCK. — Canada : 183152 Animal 
bolder. 

United Kingdom : 115062 Horse blanket ; 116318 Pig and poultry food 
from stomachs of slaughtered animals ; 116357 Processes for producing a 
meal or flour from brewer’s and distillers' grains. 

United States : 1269346 Cattle stanchion ; 1269943 Hog trough. 

PoUETRY Earming* — Canada : 182779. Drinking fountain. 

United Kingdom : 116318 Pig and poultry food from stomachs of 
slaughtered animals ; 116560 Door opening device actuated by the weight 
of a fowl. 

United States : 1267426 Incubator ; 1268347 ^8 package ; 1269874 
Poultry drinking fountain ; 1270756 Ivgg turner.. 

Apiculture. — Denmark .*23110 Bee feeder. 

United States : 1270507 Bee hive. 

Industries Depending on Plant Products. — Canada : 182822 
Vegetable slicing and shredding machine ; 183142 Flour sifter ; 183179 
Sap spout. 

Switzerland : 78752 Dr>'ing apparatus. 

United Kingdom : 116167 cleaning apparatus ; 116233 Bottling 
machine ; 116401 Sugar cane mill ; 116521 Process of extracting sugar 
from canes ; 1 16606 Apparatus for drying fruitSj vegetables, set ds, fibres, etc. 

United States : 1267419 Sugar refining apparatus ; 1267655 Phuit 
'Irier; 1267776-126839S-12 70733 Tobacco stemming machines; 1269412 
Fruit and vegetable drier ; 1269843 Hetliod of canning maize ; 1269966 Ap- 
paratus for the washing of raisins and the like. 

Industries Defending on Anikal Products. — Zealafid: 
39782 Meat, etc., preservation by fumigation. 

United Kingdom: 115009. Tanning process. 

Dairying. - Canada : 182683 Churn. 

New Zealand : 39856 Milking machine. 

Sweden : 42636. Separator device ; 42640 Discharge Kgumioi lor se- 
parator ; 42783 Device for preventing excessive foaming in a centrifugal 
‘'Separator ; 42854 'Churii easily convertible into a stparator ; 42924 Device 
foi joining cups and pipes in milking machines, 

Switzerland: 787S6 Churn meclianism. 

United Kingdom : 115717 Churn ; 116048 Milkcan. 

United States : 1267920 Cheese press ; 1268766 Churn ; 1268792 Sani- 

liU5] 
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tary milk pail ; 1269015-1270091 Milking machines ; 1269348 Cream, skimm- 
ing device ; 1270429-1270473 Pulsator for milking machines. 

Farm BrnLoiNOs and Equipment. — Canatla : 182886 (iate ; 18299.1 
Wire stretcher ; 183184 Ventilator mechanism. 

Uniled Siaies ; 1267863 Silo ; 1268948 Fence gate. 

Various. — Canada : 183146-183214 Pumps. 

Zealand : 39913 Germination of seeds testing box. 

RURAL ECONOMICS. 

1156- Influence of a City on Farming. — Arnold, J. K.ancl Montgomery, F.,in U. S.Dt^ 
of A^ric. Bulletin, No, 678 (Office ot Farm Management), pp. 1-24. Washington, D, c., 
May 7, 1918- . 

This bulletin gives the results of a study of the agriculture of JeffersoQ 
County, Kentucky, a lo.;ality which is influenced greatly by a moderately 
large and growing city, I/:)uisvillc^ In response to a favourable and increas- 
ing market for vegetables, an inpreasing area of h^id is being utilised hi 
market gardening. The raising of such crops as potatoes and onions has 
been profitable, principally on account of exceptional marketing facilities. 
The raising of cereals while still important has declined. The city offers 
an expanding market for dairy products, but by means of railways and 
tramways ^hc city is quickly and cheaply reached by dairy farms located 
a long distance out, where cheaper land and other favourable conditions 
enable the farmer to compete sucecssfiiUy iu the dairy market. With tk 
growth of the city, the extension of trolley lines and the improvement of 
highways, an increasing number of people occupied in the city are living 
in suburban towns and in the near-by country. All these factors combined 
created a set of conditions which brought about rapid changes i n agricultural 
practice. 

Old types of farms, once dominant, are now disappearing, and new 
types are organised to profit by the oiy)rtunities offered. Farms that 
were once profitable as large units, undoT an extensive system of agriculture, 
come to be relatively unprofitable under new conditions creating higher 
values for real estate. 

These conditions are analysed in this study in order to arrive at an un- 
derstanding of the underlying principles of farm organisation and practice 
in the area surveyed, to point out the more profitable types of farming 
and to show how some of the more swceessful farms are organised. 

Sources of information and basis of study. — In the autumn of 1913 
about 50 farmj^-were visited and a detailed study was made of the leading 
crop enterprises. In 1915 another farm- management survey was made 
of 100 farms in this area, within 20 miles from l/ouisville, representing; 
various type.s, in which the organisation and the business success of each 
farm were carefully studied. 

The City and the County. —The city of I/niisvillc, on the Ohio Rivet, 
occupies an area of about 28 square miles, and reached in 1916 a popu- 
lation of 267 342. 

fuss IfSS] 
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The city market place u operated by an association of farmers and 
business men. 

The rural population of Jefferson County, including unincorix) rated 
towns was 38 992, showing an increase of 42.4 % during the preceding 10 
years. During the same period the city population had increased 9.1 %. 
These figures indicate a rapid gro\^th of suburban p^)pulation. Outside 
of unincorjxirated towns the increase was over 30 %. Seven per cent of 
the population in i9rJ9 wcis foreign born and 32 Jq of mixed parentage. 

There were in 1909 3 093 farms in the county, an increase in ten years 
about 9 %. During the previous decade the number of farms under 
too acres in size had increased 17 %, while farms over 100 acres in size 
had decreased about 14 %. During the same period the area devoted 
:o the raising of vegetables had increased about 29% and the area devoted 
;o cereals decreased about 22 %. Witliin the county during the decade 
lfi99 to 1909 there was a marked decrease in the production of market 
niilk, wliile three adjoining counties farther out with railway communica- 
tions had a marked increase in milk sold. The decrease iu Jefferson county 
was 43 %» while the increase in three outside counties was about 232 %. 
Jefferson county had a large increase iu the amount of butter and cream 
jold, which to some extent made up for the loss in market -mi Ik pro- 
duction, Butter, however, is made in small quantities as a by-product on 
nearly all types of farms, so that the increase in this product can not 
be said to make up the loss in market milk production. The census figures 
further show a decrease in the number of dairy cows in Jefferson County 
3nd an increase in the three outside counties during the same period. 

Soil and ctimaie. — The soil in the northeastern part of the county 
s a clay loam similar in character to the bluegrass soils farther east. The 
ioutheastern part of the county has relatively the poorest quality of soil, 
resides a portion which is hilly or mountainous. ^luch of the region, 
however, might be termed river-bottom land. 

The climate is typical of that found in the lower elevations of the sbuth- 
:ciitral States. The winters are comparatively wet, the liighest average 
rainfall coming in Afiirch. The dry season begins in July and ends in 
^'ovelnbc^. The average growing scas<3ji extends alxjut 186 days, 200 days 
hiring the year being available for field work. 

The Jam practice. — Several types of farming are found in a radius 
if 20 miles from the city, rtprescuting two general systems of farm practice, 
:lie e.xtcnsive and the intensive. The farms practising the extensive 
>ystom are found toward the eastern part of the county and become more 
nearly typical the bluegrass region is approached. These farms usually 
ue large or medium-sized. The roinghet and stony parts are kept in per- 
manent bluegrass pasture. Orchard grass and clover are grown in rotation 
vith grain and potatoes. Live-stock enterprises, dealing chiefly with beef 
•attle, dairy cows, sheep, swine and horses, are important. Irish jxitatoes, 
■vliich often take the place of maize as an intertilled crop on these general 
Wins, commonly occupy 25 to 50 acres. 

On the siiialler farms nearer the city the farm practice is entirely dif- 
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ferent. Nearly all the tillable area of these farms is planted in field truck 
crops, a very small percentage being left for pasture. Much of the land is 
double-cropped. 

Relation of distance from the City to Type oj Farmm^. — Table I indi. 
cates the influence that distance from the city has onthc type of farming 
Receipts from such field crops as maize, wheat, hay, hogs, an<l stock cattle 
are grouped in this table under the head " receipts per cent from otloi 
sources 


Table 1. — Relation of distance from city to type of farm. 



Number 

Size 

Rent 

of land 

per acre 

1 

Receipts per cent 

Distance from city 

of farms 

surveyed 

of farm 

acres 

Prom truck 
and 

potatoes 

From dairy 

Prom otlet 
sourees 

8 milts or less, . . 


102 

11.85 

00 

0 

10 

22 

9 to 1 1 miles . . . 

1 18 

221 

5-59 

33 

12 

5 .^ 

12 to mile?. 

i «4 


5-37 

34 

20 

46 

15 miles and over. . 


237 

4.66 

20 

27 

53 

All /firms . . . 

1«« 

%11 

1 «.8» 

38 

18 

I 44 


The small intensive farms near the city are the most\profitabU. 

The relation of size of farm to operating expenses per acre and to Kind 
earnings per acre, with growing distance from the city, is illustrated 
Table ir. 

Table II. — Relation of size of farm to operating expenses per acn 
and to land earnings per acre. 


Size of farm 

Acre^ 

Number 

of farms 

Distance 

from dty 

Miles 

Average 

area 

of 

improved 

land 

Acres 

Operating 

expenses 

per acre 

_ 1 

Gross 

receipts 

per acre 

1 

I.and 

eamiugs 

per acre 

% 

Labour 

income 

1 

Profit 

on in- 

veslDot 

Less than 8o 

21 

\ 

44 

' 73 

1 9 ^ 

■ 

\ 23 

1000 

7 

80 to 159 

25 

1 12 

121 

i 36 

45 

^ 9 

1 800 

i 5 -^ 

160 to 299 

33 


212 

' 15 

20 

1 5 

i 100 

: 4 

300 ami over 


1 16 

420 

14 ^ 

; 18 

; 4 

1 I 4 ‘^ 

-» 

i 1 

All jarmt 

' lt» 


199 

ss 

4 $ 

11 

i 


— 


The main reason for low profits on che larger as compared with tl 
smaller farms is that many of the larger farms are not doing intensive enous 
agriculture to meet the new conditions brought about by a large ar 
growing city. 
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Distance from ike city a factor in the value of land. — As has been pointed 
out the building of good roads, the extension of tram lines, and the near- 
ness of the city have made nuich of the land in this section desirable for other 
than agricultural puT|)oses, Such conditions make the average market 
value of land higher than it should be for agricultural use ah)ne. This is 
indicated in Table HI. 

Table III. — ■ Influence of the nearness of the city on the value 
of land and rent. 


Distauce from Lonisville 


Less Uiait 8 miles , ! 

^ to 1 1 iniies 

12 to 14 nules I 

Over 14 miles. ! 

All farms . • . i 


Number 

Reut ol land 

; Valftc of land 

of larms 

per acre 

1 per acre 

25 

S 11.85 

1 S 312 

18 

5 59 

1 iro 

24 

5.37 

1 106 

33 

4.66 

! 95 

no 

1 S.89 

i 158 


• The effect of land value and Clearness to city on the use of manure and 
commreial fcriilise.r. — To some extent large quantities of stable manure 
are used by truck farmers in the vicinity of I^ouisville. The availabiUty 
of manure at a reasonable price is one of the limiting factors in profitable 
•truck farming in the vicinity of the city as shown in Table TV. 

Table IV. -* The effect of land value and nearness 
to city on the use of manure and commercial fertiliser. 


Value of land 

Number 

Distance 

Si7.e 

Rent 

Value of farm manure 
and 

commercial fertiliser 

per ac« 

of 

. to Louisville 

of farm 

per acre 

per (;rop a«re 

records 

i 

1 

Miles ! 

Acres 

% 

Barn Commercial 

manure t fertiliser f 

Less 111 an $ S/i . . 

' 23 

16 

28., 

5 50 

3.73 ' 0.60 

til $ Ifjo .... 

I 34 

^3 ' 

250 

6.60 

1 4*50 070 

$ 151 to $ :oi > ... I 

22 

i 12 

188 

8.75 i 

4,60 I. go 

Over $200 

21 

8 ; 

95 

15.00 : 

18.00 1.25 

All farms . , . ' 

100 

i lit . 


8.60 

7.55 0.90 


Compurati'ce study oj types of Jarms. --- Tlic foregoing tables show that 
there is a tendency for the farms to be smaller and more intensive near tbe 
city, while the tariiis 13 to 20 miles out are larger and raise general crops 
maize, wlieat,rye, blucgrass — and keep varmus kinds of live stock, 
sucli .as beef cattle, dairy cows, sheep and hogs, These ent^^rprises are the 
sources of farm receipts, usually ])retty well balanced between crops and 
live stock, Such farms may- be classified as the '"general mixed tt^pe". 
h dairying becomes a dominant enterprise, with 40 % or more of loceipts 
hoin milk or milk products, the farm may be classified as a‘ dairy farm. 
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If 40 % or more of the receipts come from potatoes, alone the farm niuy 
called a potato farm ; if from potatoes and truck a potato -truck 
These classifications arc shown in Table V. 


Table V. — Relation of type of farm to size of business 
and labour income. 


Type of farm 

i 

Number 

of 

records 

Acres 

iof improved 

land 

Value 

of capital 

1 invested ' 

1 TotsJ 
operating 
expenses 
j per farm 

j 

t tabour 

t income 

General mixed. 1 

Dairy . , i 

Potato 1 

Potato-truck 1 

i 39 

! 

1 ^ ^ 

24 

1 

270 

205 

192 

62 

1 $ 34 700 

I 27782 

j 35 OOU 

1 20 000 ' 

3686 

3 715 

3 950 

$ 126 

441 

i 333 

: I 

All farm | 


l»S 1 

1 

39 089 j 

3 738 

j 5 » 


The potato-truck type of farming is by far the most profitable of Uie 
4 groups. This fact undoubtedly accounts in large part for the tendency 
towards more intensive farming. It must not be concluded that the polatc* 
truck farms grow only potatoes and truck or that potato farms grow only 
potatoes. Other enterprises such as maize, wheat, dairy cows, hogs and 
sheep, have a place of more or less importance on most farms of these types. 
So also many dairy farms and general mixed farms handle enterprises cha- 
racteristic of the more intensive types. I^ocation with reference to the city, 
the soil and the transportation facilities are the principal factors determin- 
ing the organisation of the more profitable type of farms. 

Distribution of capital on farms of different types. — Table VI sho\\5 
the amount and distribution of capital on the types of farms included in 
this study. 


Table VI. — Relation of type of farm to distribution of capital 
on 96 farms in Jefferson Cotmly, Ky. [values arc averaacs). 


Type of [arm 

■3 i \ £ 

0 '■ Market 'S, 

^ Total 1 value ; 8 

- of i M 

° capital ' real ^ 

^ : estate ! g 

1 : j is 

« : 1 ! » ; • 

§ 1 ' I .g i ^ g ' 2 8 

S a" 

-•S ^ ° ; 3 [p 

9 19 8$ 

II 

: S ': 

0 ’3’“ 

;> 

9 9 

Geaeral mixed 

Dairy 

Pr.tato . . ' 

Potato -truck 1 

39 

22 

II 

24 

34 700! 30 589 
27 782| 23 247 

35 000| 31 .io6 
20 oooj 17 gii 

4 III 

4 535 

3594 

2489 

: 

1977; 722 
29ii| 697 

1 358! 769 
847 620 

! 

785 T 050 
4481 661 
1 TOO 923 
O9S; 697 

2 619 I 0:6 

2 9^0.2 340 

3 

2 062! 94^ 

All fanm . . , i 

1 

96 

30 084 j 26 198 

3 859 

f 986 G91 

! 

i 

70O; 844 

2 660 1 70; 
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Distribution of crop urea, — Table VII indicates that about 50 % 
of the crop area on the average truck and potato truck farms is used in 
arowing truck and potatoes, crops which represent intensive farming. The 
remainder of the area is used for growing maize, hay and miscellaneous 
crops, principally for feeding the work horses, dairy cows and hogs. 

TablS VTI. — The distribution of crop area on different types of farm. 


Per cent of crops area in 


Type of fann 

Number 

of records 

Crop area 

in farm 

acres 

s 

1 

m 

a 

0 

Wheat 


Truck 

Miscellaneous 

crops 

Green 

manure c rops 

— ^ ? 

Potatoes 

II 

133 i 

*7.9 1 

3-4 

24.9 

t6.2 

12.9 

3.5 ' 8.8 

12.4 

poteto-tnick .... 

u 

60 1 

15-2 i 

! 

29.6 

t .2 

X2.2 


8.2 

9-5 

Trtick 

12 

45 

I6.C ; 

; — 

13-1 

1.3 

12.7 

39-9 

13-5 

2.9 

Dairy 

22 

82 1 

26.0 ' 

i 9.1 

1 5-7 

7.3 

157 

2-4 

aS.8 

3.0 

General mixed . . . 

39 

160 

2?.2 

; 0.9 

8.6 

17-9 

214 

24 

14.9 

67 


The distribution of different classes of animals on the different types of 
farms is as follows On the intensive types dairy cows, poultry, and swine 
are comparatively more important , while on themiore extensive types , stock 
cattle, horses, and sheep are relatively more important. On the more 
intensive types of farms growing potatoes isind truck, there is relatively a 
la^rge amount of unmarketable products which, without stock to utilise 
them, would be wasted. Dairy cows, swine and poultry utilise these as 
well as the permanent pasture, and thus are profitable when in proper pro- 
portion to other enterprises. 

The important conclusions drawn from this survey are 

1) For the area surveyed the small farm intensively cultivated is 
the most efficient and profitable. 

2) The most profitable types found are those speciaHsing in po- 
tatoes and truck. 

3) Dairying combined with truck farming is profitable, but as a 
type it is gradually being pushed farther away from the city to cheaper 
land. 

4) The general mixed type of farm, representing the extensive sy- 
stem and a high degree of diversity, is the least profitable in this area. 

Descriptions of several farms illustrating types found in this section 
are appended. 


AGRICULTURAL INDUSTRIES. 

n57 - Research on Malting and a New Process for the Reduction of Malting Loss. — 

Nowax, C. A,, in Pure PTod^^cU, Vnl. XIV, No. 5, pp. York, May, 1918. 

The principal object of the method is to eliminate as much as possible 
the invisible loss, the loss by respiration, caused by the transformation 
of carbohydrates into COj and H^O and to check the excessive growth of 
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the rootlet without retarding or preventing the full development of t}ie 
acrospire. The annual invisible losses in United States breweries are esti- 
mated at over 2 million dollars. 

A further object is to provide a malt high in acidity, specially adapted 
to the production of bottling beers. Moreover, this new method gives a 
malt which contains the principles necessary to yeast propagation, giving 
a healthy fermentation and constantly maintaining the yeast in strong 
condition. 

The barley is sorted and cleaned in the usual manner, soaked in the 
steeping vats and aerated by passing air through the water, to which no 
lime or lime water is added, as this would neutralise the pre-existent acidity 
of the grain which it is the object of the method to preserve as much as 
possible. When the addition of lime is necessary, as in hot weather espe- 
cially to prevent mould or premature decomposition of the steep water, 
chloride of lime should be added so that the steep water contains about 
0.034 % chlorine in solution. 

After steeping, the barley at the flooring stage is sprinkled with a phos- 
phoric acid solution containing not less than o.i % or more than 0.4% 
acid, the concentration being dependent on whether the malt is to be used 
for brewing or distilling purposes. When the malt has reached the desired 
solution as judged by the .development of the acrospire, not that of the 
rootlet, which may be delayed, it is put in the kiln. 

The stimulating eSect of the phosphoric acid upon the change within 
the grain is so marked that the flooring period may be shortened by 12 to 
24 hours without there being any danger of obtaining a product poor in 
solution. This is a great advantage as the output of a malting plant may 
he greatly increased thereby. 

The process requires no changement in the equipment and produces 
a malt very rich in soluble extract and acidity. The high diastasic and pep- 
tic power of malt prepared thus is not due entirely to the action of the res- 
pective enzymes per se, but also partly to the hydrolysing action of the 
relatively strong acids on the peptones and carbohydrates. The compa- 
rative results are given of analyses of two malts prepared with the same 
barley, one by the ordinary method, the other by the new method. Malt 
treated with phosphoric acid gives about 1% more extract than untreated 
malt. The increase in acidity was 0.018 % of the total acid. 

1158 - The Capacity of Wheat and Mill Products for Moisture. — Stockham, w .l 

Bulletin No. 120 of the North Dakota Azriculiural Exi'enmeni Station, pp. g7U3i, 

-j- 10 Tables -f IT Diagr. Agricultural College, North Dakota, Tanuary, igJ 7 - 

The author has made a number of expieriments on the influence of wa- 
ter on wheat and wheat product* ; the results are summarised as follows 

1) The capacity or amount of water required to make a mixture of a 
given consistency of water and colloidal material is greatest w^hen the com- 
ponent parts are in a state of equilibrium with each other. 

2) The capacity of wheat and its products for atmospheric moisture 
and water increases as the ^ysical equilibrium between the compf>ueGt 
particles is approached. 
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3) Wheat has a higher moisture capacity than any of its products. 

The natural capacity foi water vapour of wheat and its products under the 
same conditions is as follows:— wheat 12.4 per cent, patent flour 11.31, 
bran clear flour 11.07. second clear flour 10.86, and shorts 10.5 

per cent (the percentages of moisture are calculated on the dry weight of the 
samples at the beginning of the test). This is in the reverse order of their 
protein contents (the wheat excepted). 

4) Starch prepared from patent flour has a higher capacity for at- 
mospheric moisture than that from clear flour. 

5) The capacity of wheat for atmospheric moisture is greater at zero 
than at higher temperatures, diminishing with increase in temperature. 
Above 60° C. it is dependent upon chemical changes which in turn are de- 
pendent upon the amount of moisture available. At the saturation point 
between 0 and 400C: the theoretical limits are only one-third to one-half 
reached because of secondary changes produced by enzymes, bacteria and 
moulds. 

6) Previously sprouted wheat absorbs both water and water vairour 
more rapid ily than wheat in the natural state. It reaches its maximum 
sooner but does not reach as high a maximum as the normal wheat. 

Maxitnum moisture content 
Sprouted Naturil 

Saturated atmosphere. 35-42 % 37-43 % 

Immersed in water 68.9 10 1.8 

7) Wheat products have a more rapid rate of adjustment to mo- 
dified moisture conditions than wheat and are more subject to secondary 
changes. 

8) Germination does not take place from water absorbed from the 
atmosphere (condensation excluded). 

9) The rate of change of the moisture content of wheat in the at- 
mosphere or in water becomes slower as the maximum limits are approached. 

10) In water {when growth does not take place) the capacity of 
wheat is greatest at zero, decreasing with increase in temperature until at 
approximately 6o°C. liydrolysis begins. The rate of absorption is many 
times more rapid with the higher temperature. Before secondary changes 
have advanced noticeably a ten degree rise in temperature almost doubles 
the rate of absorption. 

11) Secondary changes are nearly eliminated at zero. The losses 
are least at tliat temperature, amounting to only 5.5 pci cent in 27 days. 
At 250 C. they amount to 23.4 per cent in 5 days. 

12) The absorptive capacity of the wheat varies inversely as the 
water absorbing power of the flour produced from the same wheat, and as 
a rule inversely to the protein content. 

13) The durums aie similar to hard red spring wheat samples of the 
same protein content in rate and quantity^ of water absorbed. 

14) Pressure upon a water wheat mixture wdiere eitlier may cliange 
in volume at the expense of the other does not appreciably affect the rate 
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or amount of water absorbed by wheat where the secondary changes are 
eliminated or are slight. 

15) Pressure upon the wheat itself diminishes markedly its capacity 
and rate of absorbing water. 

16) A temporary variation of 5 per cent in the absorptive capacity 
of a flour may be produced by mechanical means alone. A much greater 
decrease, partly permanent in character, can be made by severe treatment. 

17) The absorptive capacity varies with the protein content of flours 
of the same grade. This relation is not so marked between different flour 
ure; 5 grades. 

18) The absorptive capacity of flour, starch, hydroHsed &Xslk\ 
and bread is greatest at zero, decreasing with increasing temperature; 50 
degrees makes a difference in absorption of from 16 to 24 per cent with 
these substances. 

ig) Sprouted wheat flour has on the average a 2 per cent lower ab- 
soiption than that from the same wheat in the natural state. 

20) Both normal and sprouted wheat flour increase in absorptive 
capacity during storage ; in some instances as much as 3 or 4 cent. The 
average increase of 34 samples in 8 months was 1.22 per cent. 

21) The proportion of water in gluten is slightly higher under con- 
ditions which give it the greatest freedom during its formation, i. e., with 
higher temperatures, or with more water at its disposal. 

22) Approximately 180 per cent of water is absorbed by gluten and 
once it is formed it r-tains practically a constant amount of water at all 
temperatures below its decomposing point. 

23) Tho absorption of a starch gluten mixture is less than the sum 
of the absorption of the two taken separately. 

24) By hydrolysis starch has its capacity for water doubled. By 
dextrinisation it is markedly decreased. 

25) By baking or by decomposition gluten has its capacity for watti 
decreased. Baked gluten does not vary in water capacity with change in 
temperature. 

26) The maximum staleness of bread occurs when the ratio of water 
present in the bread to the capacity of the starch is least, or the freshii 
the bread the more nearly satisfied with water arcrits starch particles and 
with a given moisture content this satisfaction would vary with thetenipt' 
rature changes inversely as the absorptive capacity of either starch, hy dro- 
lysed starch, or bread. 

27) The capacity for moisture of the inner portion of the bread in- 
dicates that practically all of the starch is hydrolysed during the baking 
process. That of the crust is less, indicating some dextrinisation. 

28) The higher the starch content of a flour the more water would 
it require in pro|>ortion to its capacity (o produce a loaf of a given apparent 
freshness. 

1159 - The Production of Groats and Oatmeal. See Xo, 1151 of this Review. 
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jl6o-The Decorticfttion of Peanuts. — I.Mathon,K., Rapport tunilaatau decorticage des 
iiruchiclcs du Sc'nega) {Report on the Decortication of Peanuts trom S nj-gal), in. the 
InstUut Coloniul dc Mtirseille, Scclion di^s Matures Grasses, }iulletin,fsii. 2, pp, 3-13. Mar- 
seilles, 1917. — Peanut DecoiticaUng Miichints, / 6 j<^.,ii«//rttKNo. 4. Marseilles,. 

I, — The annual jx^aniit crop of French Senegambia alone varies from 
250000 to 300000 metric tons with an average volume of rob eu. ft. per 
metric ton. More than of this amount has to be removed quickly, before 
the first rains, as the existing stores cannot hold more than 100 000 metric 
tons, though they have been considerably enlarged the last 2 or 3 years. 

In normal times the ordinary shipping lines did not suffice forthis trade 
and recourse was had to Scandinavian boats lying idle at liome at the pe- 
riod when extra tonnage was required for Senegal. Now, this no longer 
takes'pl^ce and the question of sbi])ping \)eanuts from French West Africa 
is of prime importance. What is required is that the yield of the ship 
placed at the dis^wsal of the im])orters should be increased by decorticat- 
ing the peanuts. 

One thousand lb. of peanuts in tlieir shells, as they usually are exported, 
include 700 lb, of seed, afx) to 270 lb. of shells and 30 to 40 lb. of earth, 
straw, sand, etc. 

The specific weight is 652 to 706 lb. jx^r 100 cu. ft. of peanuts in their 
shells and 1266 to 1287 lb. per 100 cu. ft. of decorticated ixamits. Again, 
on a ship 500 lb. of loose undecorlicated peanuts take the same space as 
800 lb. of decorticated nuts in sacks. Thus the carriage of loo ooo tons of 
decorticated nuts would give an economy of 56% over 100000 tons of un- 
decorticated nuts. It is evident, therefore, that the tonnage of ships re- 
quired for transporting the decorticated nuts from Senegal would be only 
one half that required for transi^rting the same quantity of nuts. 

How can this result be arrived at ? In countries that usually export 
decorticated nuts, the natives decorticate them (India, East Coast of Africa). 
In Senegal this is not the case and machinery would have to be used ; but 
machinery breaks many nuts, whiedi does not matter if tlie nut.s are used 
at once, but which is of groat imjxirtance if the operation is carried otit for 
the pur])os(i of transport. The question of power or hand (for home us^) 
iniicliiiies is being studied at tlie Colonial Institute at Marseilles. 

Up to tlic present the rise in freights had damaged the producers by 
lowering the selling price. Now tlie increased freights will be profitable 
totliem when decorticated peanuts are shipped; for they will allow of an in- 
creased buying price. The author thinks there is no fear of painting the 
bcndlts of this in too bright colours to the natives in order to stimulate 
tlnm in the work of decortication. The exjxiiscs will be largely covered 
hy all sorts of advantages, such as the profit, which will be considerable for 
the natives, who wall be better paid ; the Colony, whose prosiierity will be 
increased by the extension of its crops and the greater prosperity of its 
inhabitants ; tlie railways, which will have more traffic ; the commercial 
men whose stocks will be better maintained by the same number of steam- 
ships ; and even the consumers, on account of the decreased cost price. In 
addition, the warehouses, with the same capacity will be able to store more. 
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SO that the exporting season can be lengthened ; the seeds sold will be 
from the •always increasing amounts of impurities ; the buying season, obli- 
gatorily reduced to 5 or 10 weeks can be lengthened slightly ; the ships wil) 
not be idle so long in the ports as a sacked cargo. can be loaded more 
than a loose one. 

II. — The Fats Section of the Colonial Institute at Marseilles gives a 
description of the modern machinery known to it for decorticating i)eanuts. 

There are 2 tyj>es of decoiticators : one decorticating between a grooved 
cylinder and a grooved scraper, the grooves var>hng in form and direction 
according to the type of macliine (those of Armand & DfiouNE, Marseil]f5, 
and some American machines) ; and one with a threshing machine (Gaudart 
machine), a t>'pe employed in India. 

Messrs Armand & I)^:otrNK, of Marseilles, make two types : — t^nc 
gives a yield per hour of 1041 lb. of decorticated peanuts ready for sali, 
and 55 lb. of broken kernels, etc. ; tlie other is on a bigger scale, 
and gives 3300 to 4400 lb. of decorticated pc'ainits. The large machine 
includes, as well as the usual machinery, a fan that removes the seed-slulh, 

straws, stones, etc. ' ■ 1 i 

M. R. Gaudart, of Paris, makes peanut decoiticators with tnreshint; 
organs of which the type B3 gives the best results. A machine hasbttn 
installed in the buildings of the Madras Presidency Agricultural I)c]Uiil- 
ment, for demonstration to the natives. This machine type B3 ~ crin 
deal with from 2200 to 2640 lb. of undecorticated peanuts per hour, work- 
ing continuously according to the degree of dampness of the grain. Ims.;!:! 
H. P. are required to run the machine at 180 revolutions a minute. Tie 
seeds broken vary from 5 to 15 % according to the degree of humtihty. 
This machine may be installed in groups of 2 or 4. A group of 2 decortic.v 
tors with a double-fan winnowing machine can treat 25 metric tons d 
undecorticated peanuts giving 18 tons (75%) decorticated seeds, 2 
H. P. and n workmen will be necessary. Two groups united form a plant 
that can produce about 77 000 lb. of decfuticated ireanuts per day ; 50 H.P. 
and 20 w'orknien would be required. In India Messrs Bkst & Co., of Poe 
Micherty, make the G.audart machines. 

Mei;srs Rose, Downs & Thompson, Ltd., of Hull, make cylinder deu'- 
ticators that arc made ratlier ior oil-works where i>eanuts are pressed. TIk- 
machines are in 4 sizes: - No. 200, with a sieve, treating i metric Ion ('! 
peanuts per hour; No. 201, idem, treating ^ that amount per vhiI 
No. 202, idem, treating % that amount per hour ; and No. 203, tvorked b 
hand or power, treating 165 lb. pt-r hour. Messrs BAKRLKiK&SONS.of Mos 
Chester, offer the same machines as the preceding ones. The HunitU 
ilANUFACTURiNG Co,, of Silver Creek, K. Y., U. S. A., makes the Monaij 
Houston ” of the thresln r type with a capacity of about 1100 lb. per bmii 
The Appomattox Iron Works & vSupply Co., Petersburg, Va., t 
S. A., make several machines that deal with fr(un 6600 to 16 500 lb. m i' 
hours ; the machines decr>rticatc tlie nuts and remove the shells by a eui 
rent of air. This Company makes 2 small cylinder niachines : — ‘ ApF 
raattox”, No. o, of 1100 lb. capac ity in 10 hours, and No. 3 j ^f 33 ^^*^ ■’ 
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11). capacity- per lO-hour day. The last-mentioned machine sorts the 
separated shells into 3 grades. 

The CARtofiLL MACtiiNE Cf>., of Richmond, Va, U. S. A., mates cylinder 
(lecorticators and separators of various sizes, driven by hand (10 to 15 sacks 
per hour) or power (150 sacks per day). 

^ The & Field Manufacturing Co., of Racine, Wis., U, S. A., 

makes pwer-driven machines of various sizes for separating and sorting 
the peanuts as well as sacking them by means of an elevator. 

1161 - Vinegar from Waste Fruits. - Ckuess, W. V.,iu the University of CaUforniaCollege 

of A f/icullura, Agricultural Experiment Station, Bulletin No. 2S7, pp. 169-184 -j-ii 

Figs. Berkeley, California, October, 1917. 

Fruit unsuitable for sale fresh, for drying or for canning, may often 
be used for the manufacture of vinegar or adetic acid, from which is obtained 
acetone, used in the manufacture of high explosives. One ton of apples, 
grapes, or most deciduous fruits, will yield from 140 to 175 gallons of juice 
suitable for the making of vinegar ; oranges yield about 100 to 125 gallons. 
Apples give about 75 lb. of acetic acid per ton, grapes about 150 lb., and 
oranges about 50 lb. In California, at 15 cents per gallon, vinegar from 
one ton of apples or grapes is w'orth approximately $ 23, and from a ton 
of oranges about $ 15. Estimating the value of acetone at § 2 per gallon, 
the acetone from one ton of apples is worth about $ 7, that from i ton of 
grapes about ^13, and from one ton of oranges $ 4.50. 

The profits from the manufacture of vinegar are moderate. There 
is a demand for acetone, but its manufacture requires a special installation 
and should only be undertaken on a large scale and where a large supply 
of cheap fruit is available. 

The author studies the principles of vinegar production rather than 
equipments on a large scale, but if the principles examined are w^ll under- 
stood they may easily be applied to manufacture both on a large or a small 
scale. All the common fruits, with the exception of lemons, and inferior 
quality dried fruits may be used for the manufacture of table vinegar so 
long as they are sound and clean. For making acetone the condition of the 
fruit is of no importance. Omnery waste (peel and cores) give satisfactory 
vinegar if sufficiently clean, otliei wise they maybe used for the manufacture 
of acetic acid or acetone. 

The crushing and pressing of the fruit, fermentation, clarification, 
bottling and diseases of vinegar are described succes.^ively. Most fruits 
can be pressed most satisfactorily if previously crushed and fermented. 
Vinegar making depends on two fermentations; in the firsd the sugar is turned 
to alcohol and carl^nic acid by yeast ; in the second the alcohol is turned 
into acetic acid by acetic bacteria. To obtain good results the two fer- 
nientations must be made separately. Pure yeast (the preparation of which 
is described) and a small amount of sulphurous acid must be used to insure 
good alcoholic fermentation and to eliminate lactic bacteria. 

' The ferlnented juice should be kept for two or three wrecks to free it 
from the yeast and other solid particles and should be decanted before 
^^cid feimcntation begins. To the racked juice should be added ^ its 

[IKI-IUI] 
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volnme of fresh vinegcii'to start the acid feinieutation and prevent diseases, 
The fermented acid juice may then be made into vinegar by the slow process 
in barrels or by the rapid process in generators (fixed or rotating) which are 
fully described and illustrated. The vinegar should then be aged (i year 
for the best quality). During this process it may clarify sufficiently to be 
bottled for sale, but usually filtration or the addition of some clarifying 
substance is necessary, 

ii6z - The Scott Process and Plant for Drying Potatoes, — See No. 1152 of this 

Revieve. 

11O3 - Straw Hats and Braids in South America, — The South American voi. 

LXXXIV, Nos, 18, 19, 20, pp. 281-282, 299, May 4 » u, iqij, 

Argentina. — Straw hat^ are worn generally in Argentina from Oc^ 
tober to May. According to Mr. Robertson, the U. S. Consul General at 
Buenos Ayres the wholesale prices in 1914-15. according to the shape and 
quality,, were 30 s to 78 s per dozen for canotiers 5 s. 6 to 62 s. per 
dozen for round crowned hats for men, ii s. 6 to 24 s. per dozen for round 
crowned and sailor hats for cliildren, 30 s to 84 s. per dozen for black rustic 
straw hats. During these years the retail price depended on the stock 
in the market, and varied from 4 s. 6 d. to 10 s. 6 d. each. In September. 
1917, the prices exceeded those of 1914-15 by £ i per dozen. 

Before the war the proportion of imported hats was about 200 % of 
the national production. Argentina produces from 24 000 to 31 000 dozen 
straw hats annually. The machinery used is of foreign origin , the presses 
come from France and Italy and the sewing machines from Germany and 
North America. 

The importation of straw braid rose from ‘55 1 18 lb. valued at £ 4 500 
in 1915 to 81 095 lb. valued at £ 6 150 in 1916. Previously these imports 
came from Germany, France, Italy, Switzerland and England, but now 
they come from England and Switzerland. No special fibre suitable to 
the manufacture of straw hats is known in Argentina, but it is probable 
that no special study has been devoted to this subject. 

Brazil. — Straw hats are worn practically throughout the whole year 
though felt hats are also worn during the wnter months. Stiff straw hats 
are mostly worn in the towns ; labourers working in the open wear ven 
cheap soft straw hats. ' Panama hats are in very small demand. H:hs 
for women are usually n\ade of horsehair or vegetable crin, which are 
lieved to come from China or Japan. 

Practically all the imported straw hats come from Italy. The imports 
were estimated at £ 15 800 in I9^3> ^ 5 200 in 1914, £ 2 300 in I9i5> ^ 95 ^ 
in 1916. In 1915 there were 269 hat factories in the State of San Paii o, 
Only 6 of which are important. These factories also make felt hats. 
1915 I 012 594 hats valued at £ 400 000 were produced, in 1916 i 200000. 
The only machines used in these factories are sewing machines, niostlv 

of German make. ^ , 

The straw braid cowes from Switzerland ( 7 ,) and Italy (14). In 19‘i 
the imports were 53 533 lb. valued at £ 12000 ; in 1914 they decieascl 
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rose slightly in 4 ^ ^47 Ih. valUed at £ 14 000. Nearly 

all the braids are sold in lengths of 60 yds. Very little dyed braid is sold. 
All these quantities are imported through the port of Santos ; those imported ' 
through Rio de Janeiro are not known. The native production is limited 
to coarse braids used for making labourers' hats. A few native hats are 
woven from fibre made from plants growing in the country. 

Uruguay. — Straw hats are largely worn in the towns by the upper 
and middle classes, but much less so by the working classes. The number 
sold annually is estimated at 8 000 dozen for men, 3 000 dozen for women, 
and 10 000 dozen for childr(jn ; 80 % of these hats is manufactured locally, 
the remainder are imported. In 1915 fine straw hats to the value of £ i 060 
were imported trom Great Britain (460 doz.), Italy (128 doz.), France {ir 
doz.) ; cheaper qualities come from Italy (i 034 doz.), Great Britain (961 
doz.), France (21 doz.), Argentina (20 doz.), Spain (12 doz.); their value is 
estimated at £ 2 300. The straw-hat industry has made great strides in 
Uruguay during the last two years, largely owing to the import duties im- 
posed in 1915. The present annualcutput is estimated at 16 000 to 20 000. 

All the straw braid used by the factories is imported, the quantity 
being estimated at 120 000 to 150 000 pieces of 50 metres of an approxi- 
mate value of £ 4000. The braids come from Japan and Italy ; in b^th 
cases they are imported through England or France, where theyare bleached. 
Bleached straw is most largely in demand for men's hats, Tagal straw 
4 to 5 mm. wide is preferred for women’s hats. All transactions are done 
at 6 months' credit, and it is clear that exporters demanding cash would 
be at a great disadvantage against competitors giving credit. 

Peru. — There is but a small market for braid in Peru as 5a % of the 
straw hats are made in the country, It is very difficult to obtain statistics 
on this industry. 'Phe straw hats manufactured annually are estimated 
at 80 000 dozen, 25 % of which are servants’ or bathing hats. In 1915 
75 % of the importations came from Italy, 15 % from Great Britain, and 
the rest from France, Chile and the United States. No statistics are avail- 
able for 1916. The straw-hat season along the coast lasts 7 months, but 
inland straw hats arc worn throughout the year. The Indian population 
wear servants’ or bathing hats, or cheap Panama hats made in Ecuador 
or the north of Peru. There are four straw hat factories in Peru ; the pres- 
ses used are of Italian make, the sewing macliincs English or German. 

Venezuela. — Cheap hats are usually made by band and sold to the 
working classes. Nearly all the straw hats are made locally, tlie import 
duties being prohibitive. Statistics on the importation of straw hats are not 
available. The centre of the native production is at Valencia, where there 
are three factories working with a total annual output probably below 
loo 000 hats. The machinery used is Italian and American. Near Coro 
cheap hat making is a home industry ; the women plait palm straw and make 
it hats which sell at 4 s a dozen. There are no statistics showing the 
amount of raw material imported. Nearly all imported braid is bleached, 
preference being given to that from Europe rather than that from the United 
States. 
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Colombia. — StraW hats are worn all the year round. Panama hats 
are made from native grasses in the interior, but the better quality hats 
are nrore expensive than the imported ones which have increased in popu* 
larity of recent years. Two small hat factories have been started at Bar* 
ranquilla and Carthagena. The Barranquilla factory has 15 sewing ma- 
chines worked by electric power and four presses, and has an output of 
25 dozen hats a day. The prices vary according to the quality from £ 2 
to £ 5 per dozen. Retail prices are from 4s upwards. All the matcriiils 
used in these factories are imported from the United States, though the 
braid originally comes from Italy, China, ancj particularly Japan. The 
annual imports amount to 16 000 pieces of 60 yds. Both soft and stiff 
straw hats are made with various kinds of braid and compare favourably 
with the imported hats. 

1 164 - The Condensed Milk Industry in Japan. - Abstract from the jiji Shmpoo, Apiii j j. 
1918 in the Dcpartfnent of Trade and Commerce, Canada, Commercial InUlli^ence Bramh, 
Weekly Bulldin, Vol. XVIII, No. 75o, pp. S 9 :i- 894 - Ottawa, June lo, 1918. 

The use of condensed milk in Japan probably dates from 1880. Tk 
condensed milk imiwrtcd into Japan at one time amounted to i 200 000 do- 
zen cases with a value of 4 500 000 yen {£460 323) . Since then a condensed 
milk industry has developed in Japan, The produce, of inferior quality 
at the beginning, has improved considerably and can now compete with 
foreign condensed milks and is being exjKirted in large quantities. 

The centre of this industry* is at Mishima, in the prefecture of Siiid- 
zuoka. There are 2 776 dairy cows, i 000 ofjwhich supply approximately 
40 kokou (1600 gallons) of milk, daily. To prepare one case of condensed 
milk (4 dozen tins per case) 33 sho (5-2 -14 gallons) of raw milk are necessary, 
The factory, therefore*, is able to produce about 3 600 eases a month. 

The conditions in Japan are excellent for the production of conderind 
milk, the quality of which depends on the climate, the drinking water and 
the fodder. The local farmers undertake cattle breeding as a seK:ondary 
occupation, devoting much care to it. • r 

A table giving the production, importation and exiwrtation of con- 
densed milk in 1913, 1914, 1915 and 1916, shows tliat local production has 

increased greatly and that the importation has dropped considerably thoiigli 
the exportation has continued to increase. At the present time Japanese 
brands of condensed milk are quoted at $9 to $g.6o per case of 4 dozen 
tins whereas the imported brands sell at S 10.87 to S 11.25 per case. Au 
analysis made by the Hygienic Baboratory of Japan showed the quality 
of Japanese condensed milk to be superior to that of foreign brands. 

1165 -The Reducing Ferments of Milk.- Ib^RRiRAZ, J.. in the Archives dcs SdencesPh- 
siques it Natarelles, Year CXXIII, Period 4, Vol. 4 ^, PP. 101-102. Geneva, 1918. 

In order to study the reducing ferments of milk the author took sam- 
ples direct from the byre and treated them immediately so as to avoid the 
subsequent action of reducing ferments. The method employed was as 
follows 10 cc. of milk diluted with sodium nitrate and acetic aldehyde 
are left for one hour in an incubator at 60° ; the serum is filtered, lead sub- 
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acetate added, and again filtered. It then contains reducing ferments, 
estimated as NgOg with a titrated solution of sulphanilic acid and acetic 
jiaphthylamine. 

Results. i) There is no connection between the very minute quan- 
■tity oircducing ferments and the natural components of milk — water, 
casein, sugar, albumin, etc. 

2) The quantity of these reducing ferments depends on the follow- 
ing factors : — a) the animal species ; the milk of mares and asses is richer 
than that of cows, goats, or sheep ; h) the system of feeding and the f(X)d ; 
mountain hay gives milk very rich in ferments, beet and cake very poor 
milk ; c) the age of the animal ; young animals give very poor milk, old 
ones a much richer milk. At the beginning of milking the milk is almost 
devoid t)f reducing ferments (0.08 mgm, ])er 10 cc,) whereas this content 
increases very greatly towards the end. 

3) Boiling causes these ferments to disappear completely ; they are 
destroyed by temperatures between 75^ and 80^ C. It results that sterili- 
sation removes from milk a very inqwrtant element of its digestibility. 

1166 - The Churning of Sweet Cream and Acid Cream: Investigations in Sweden (i). 

-- Kesselherg, 0 ., in the NoriUk Mcjcfi-Tidnin^^ Year XXXIII, No. 13, pp. 267-269. 

St(»ckholin, Jirijc, 1918. ^ 

The author seeks to determine whether it is more advantageous to 
churn sweet cream or acitl cream. Of late years the production of butter 
lias assumed more and more the character of an industry the teclmique of 
which demands the most modern ingredients and methods, such as pasteur- 
isation, the use of pure lactic ferments, etc., and all improvements in tech- 
nique have always been concerned with the churning of acid cream. More- 
over, should there be any defect in flavour, the consumers, always very 
exacting in this respect, never fail to impeach the churning of sweet cream 
slioiild the dairy adopt this method. 

To what extent is the preference for acid cream justified? The two 
principal factors in the production of butter arc yield and quality. The 
maxi mum average \n(dd which may be obtained from 100 lb. of milk (with 
i) 5 % of fat) by churning acid ervam may be calculated by means of the 
following data cream 12 lb., skim milk 86 11)., buttermilk S lb. ; fat con- 
tent of skim milk o.o8 % ; fat ctmtent of buttermilk 0,50 %, fat content 
of butter 81 %, moisture content of butter 15 %. 

It is seen that the fat content of skim milk is ' — — 0.069 

that of buttermilk 0.040 lb,, or a total of 0.069 + 0.040 = 

0.109 lb. which must be subtracted from the fat content of the loo lb. 
of milk used (3.5 — 0.109 — 3 39^ lb,). The butter yield from these 100 lb. 

of milk obtained by churning acid cream is, therefore, =- 

4.186 lb. ^ 

When sweet cream' is churnesl the calculation is somewhat different. 

(i) Sec also R July, 1918, Nn Sm), {Ed) 
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The amount of cream (i2 lb.) and skim milk (86 lb.) remain the same, but 
as the butter-milk is very fat in this case it has to be skiimued agaia 
and its fat content is decreased (0.3 %). The butter from acid cream 
seems slightly richer in albuminoids and, consequently, the fat content of 
butter from sweet cream may be slightly higher. The moisture content 
may be adjusted in both cases. The average yield of 100 lb. of milk (with 
3-5 Vo obtained by churning sweet cream may, therefore, be calcu- 

lated by the following data cream 12 lb., skim milk 86 lb., buttermilk 
7.3 lb., buttermilk obtained from the “ buttermilk cream (karnnyolkefter 
karnnyblksgr^den, second churning) 0.7 lb , fat content of skim milk 
o. 08 % - fat content of buttermilk 0. 30 % - f content of buttermilk obtai ned 
from the " buttermilk cream ” I.o %, fat content of butter 81.3 %» moisture 
content of butter 15.0 %■ 

There are 0,069 lb. of fat in the skim milk, 0.022 lb. in the buttermilk 
and 0.007 lb. in the buttermilk from the “ buttermilk cream , or a total 
of 0.098 to be deducted from the fat content of the 100 lb. of milk ujed 
(3.^ _ 0.098 ^3,403 lb.). The yield in butter of loo lb. of milk obtained 

by churning sweet cream is, therefore, — 4.184 lb. 

The yicM is, therefore, almost identical in both cases. 

The method usually adopted in churning sweet cream is as follows 
the butter-milk is skimmed and the cream obtained added to the other 
cream obtained during the day. This is a great mistake from the point 
of view of both yield and quality. If, on the other hand, the “ buttermilk 
cream ” is churned a second time one week later, when it is ripe Ilk- 
yield is excellent. 

The advantages of churning sweet cream are 

1) it is unnecessary to acidify the cream ; 

2) defects in quality due to the acidification of the cream arc avoided ; 

3) butter made from sweet cream keeps much better than that made 
from acid cream ; the author showed that, in the first case, butter was per- 
fectly fit for consumption even after two or three months, whereas, in Ik 
second case, it deteriorated after fifteen days ; these superior keeping pro- 
perties arc seen especially during the summer and autumn months. 

1167 - The Preparation of Home-made Rennet.— todd, a., and coRxrsn, v, c. v .b 

The Journal of the Board of A-^^riculture, Vol. XXIV, Nu. 3, pp. 307-312 -f- 3 lablts. 

DoiKlon, June, 1917- ru 1 

The method described is as follows to i gallon (»f bnne liltcrod 
through paper or muslin and 2 oz. of boric acid are added 15 veils freshly 
split and washed, which arc left to soak for one week in a cool place, the 
mixture being stirred daily. When the mucous membranes are soft they 
are scraped off and returned to the original extract (first steep) which is 
kept till it attains a suitable strength. It is then filtered through cotton- 
wool and the rennet bottled and kept in a cool, dark place. The scrape' 
veils are placed in half the original quantity of !resh brine (second steep) 
and the extract, though much weaker than the first, is treated in the same 
manner. 
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The strength of extracts obtained by this method compares favourably 
vvith that of commercial rennet and they retain their coagulating proper- 
ties for several months, their strength often increasing with keeping. Over 
I 300 gallons of milk were made into entirely satisfactory cheeses by the 
^se of these extracts. 

1168 - The Preservation of Meat: Researches on the Presence of Living Elements in 
Normal MuscularTissue (Parasitism and Microbiosis). — galiph:, v. , in the Compus 
Rendus del' Academic des Sciences, Vol. CEXVII, No. 4, pp. 178-180. Paris, 1918. 

Many workers (B^;champ, and Giacosa, BaEKOTH and Fieoel, 
BuRDOX'SandERSOn, Gautier and Etard) have demonstrated the pre- 
sence of living elements in muscular tissue and the autonomous persistance 
of intracellular life. The author, having carried out further' work on 
the question, gives his conehisions which are of interest from the stand- 
• point of food hygiene. 

Pieces of meat of even the best appearance are colonised not only 
on their surface but internally, as much on account of normal and acciden- 
tal parasitism as on account of the activity of microbiosis. The progress 
of microbiosis is favoured by attrition, whether experimental or accidental, 
of the muscle tissue, thus decreasing its capacity for preservation. Meat 
juice extracted under heavy pressure is rich in microrganisms and micro - 
enzymes [microbiosc). The colonisation of butcher’s meat, which can take 
place 2 to 3 hours after slaughtering, is so rapid that it is impossible to ac- 
cept the common theory according to which microbial colonisation takes 
place solely from exterior to interior through the parasites deposited on the 
meat during handling. Other causes, as yet unknown, probably play a 
part [e. g., attrition during dressing which might favour the development 
of microbiosis close to the muscular tissue). P ?rhaps the method of slaugh- 
tering may have an influence. Fragments of muscular tissue of .a healthy 
animal were removed under strictly aseptic conditions ; 3 days after ino- 
culation, the cultural centres were found to be colonised and others gave 
iwsilive results after 48 hours. These muscular tissues only decomposed 
after 22 days, but gave off no odours of putrefaction. In consequence 
handing meat flnder conditions of irreproachable cleanliness is most desir- 
able and would greatly diminish the proportions of piisoning due to meat. 
In his cultures the author found mitochondrial forms resembling the condrio- 
enutes described by GuiixtERMOND in the epidermis of the tulip and by 
Mulon in a cell of the supra-rcnal capsule of the gninea-pig^ as \vell as 
spores and mycelial tubes. The author attempted to ascertain if chilled 
meat was less c'ontami noted or not than fresh meat ; a fiile-looking piece of 
chilled meat of excellent taste was found to be colonised just as much as 
that coming from the slaughter-house, and cultures gave positive results 
after 24 hours. These results \verc again due to normal and accidental 
j)arasitisni and microbiosis. In cousequciu'c refrigeration does not des- 
troy those microorganisms depisited on the surface of the meat during 
handling any more than it does those -the meat usually contains ; it can 
slow down or suspend the activity of the different microbical elements in 
proportion to the lowt'ring of the tcmpcrattirc, but the activity recommen- 
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ces as soon as the cold ceases. From the standpoint of the preservation 
of food stuffs the action of heat may be compared to that of cold. 

1169 - Food Preparations Made with Blood and Meat Mixed with Yeast. — (',a.vdd. 

CHE&U A., in the Com^tes Rendtts lia l\4cadcinie des ScienceSi Vul. CEXVI, No. 3 ^ 
pp jusS-iosO- 1918. 

Under present conditions it would be very advantageous to use the 
blood and intestinal organs, generally wasted by the slaughter-houses, to 
a greater extent for human consumption than has hitherto been the case, 
The author proposes a new food prepared from this waste as follow^s : — thf 
blo(jd of pigs, oxen and horses is taken under special aseptic conditions 
from the slaughter house as soon as possible after the animals have been 
bled and successively heated for coagulation of the albumens and disiiifec' 
tion ; it is then crushed and fermented with a pure culture of beer yeast [fer- 
mentation under s light I3' acid conditions in tlte ))resence of a small quantity 
of starch sugar obtained from rice, potato, pea-sliells etc., by warm dihitol 
hydrochloric acid). After a few lionrs at a maximum temperature of 20 to 
250C the pasty mass ferments and a iiiieroscopieal exainiuations shows tht 
presence of pure yeast cultures. 

The paste thus obtained, strongly modified by tlie action of the yeast, 
is not so compact as that of black-pudding or other similar products, and 
has numerous small lioles caused by tlie gas formed during fenneiitatiun. 
The porous product is thus more easily acted upon by the digestive juiees. 
Visceral tissues when finely crushed previously may be prepared in the sanio 
manner as bU)od. 

With respect to the application of bread ferinentati(,)n to blood and 
meat, a subject already treated in previous papers (vScheurER-Kestnur, 
C. R. A cad. dos Sc., iSSo, p. 3G9 and Chardin, ibid., 1890. p. 670), the auth>ti 
points out that the materials used (bread made with mixed flours, leavyii, 
hashed meat and blood) were bacteriologically impure and, as they wait 
not heated before fermenting the leaven had combined with the yeasts 
and bacteria, a disadvantage incurred also in the oriei-tal process in 
which mixed meat and bean pastes arc useil. 

For this reason the technique used in fermenting albdnhnoids should 
be rigorous and, above all, pure cultures should be used. “ Risen ” blood 
paste is excellent for making sausages and pastry, and gives products witli 
a very good flavour. Blood and flour l>iscuit is a complete food of siuali 
bulk and the author believes that the use of the blood {r<nii slaughter -houbis 
may prove very interesting from an economic point of view. 

1170 - The Preservation and Efficient Ripening of Silage in Warm Countries : the Uso 
of Hydrochloric Acid or other Acid Mineral Substances and Special Substances 

— GiGliol.!, J. (ProE'SSor of AgricuUunU Chi niis^tjy, University ot Pisn). pajUT uinl 1 h- 
fuTC the Inlcrnalional A’iS'idalinn for Tropical Aqriculturr, Third Inlcrfiaiumal 
0] Tropical A'^ricuHitre held at the Imperial Institute, June 2^ to Heprinied .'toii 

the Transactions of the Consress^ Vol, 11 , 29 pp. + llibliography 0130 Publioilinii!? 
Eoiidon, John Bale, Sons and l>aiuc]f'Stni, Eld., 191/. 

In warm, dry countries ensilage is more useful even than in mild, 
damp climates, i) because of the hmg simuner without green fodder; 
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2) because of the lower value of hay resulting from its more rapid drying, 
and 3) the waste material from bushes and wild plants which dries badly, and 
needs a special fermentation process before cattle will accept it. Preserva- 
tion in silos is much more difficult in hot than in temperate climates. So that 
the material in the silo shall change little and slowly the use of salt (dena- 
tured for cattle) has been advised but little used. Several methods have also 
been tested: — i) Steaming the ensilage; 2) heating, cooking, inoculation 
with lactic ferments ; 3) addition of molasses or sugar; 4) treatment with 
special antiseptics, such as earlx)n bisulphid(‘, etc., 5) treatment with acids, 
especially mineral ones, or with mineral acid substances. • 

I] Steaming. — Tends to keep the acidity of the ensilage low and 
makes it easily apt to spoil when the silo is open ; it is also expensive and 
not always easy to apply. 

2} Inoculation with tactic ferments. — Tne bacteria consume very 
actively a large part of the organic matter r>f the silage so that, from this 
point of view it is best to eliminate them completely. On the other hand 
tliev assist in the prodiietinn of tlie total acidity of the fodder in the silage 
which, being more useful the more fixed it is (as, e. g., when it is produced 
bv lactic acid), has a protective action against the most harmful anaerobic 
bacteria and especially against all those which tend to develop rapidly be- 
fore the silo is completely filled and when it is opened. It is for this reason 
that a predomi nance of lactic ferments is encouraged by adding cultures of 
them to green fodder in filling the silo. Idle pulp of sugar beet is well suited 
to this trea,tment and has been used in Prance where a product “ lacto- 
piil|)e'’ for innoculating beet pulp and other fodder for ensiling has been 
put on the market, in Austria, where pure cultures of acid-producing bac- 
teria for this inoculation are sold under the name of “ Vindobona-Pulj^ ”, 
in Connecticut, U. S. A., and in Italy as a result of the work of Prof, Oo- 
RlNi (i). In warm countries, however, the use and trans]X)rt of bacterial 
cull u res over long dlstanees arc rather unsafe, the fermentations of the 
fodder are more complex and heterogemms, so that the one which should 
predomi iiatc is not sure to do so, etc. Por all these reasons it seems more 
rational, to assure the protective action of acids, to add the acids to the fod- 
der in the most unchangeable and efficient form, that of mineral acids, in- 
stead of waiting till the bacteria, as a result of thei’" complex actions, evolve 
ail add which ferments more easily. 

3) Addition of sugar, — The addition of molasses was tested by Dr, 
SaM;\rani at the chevse -making Station of I/idi, as a complement to inocu- 
lation with lactic ferments on a basis that the presence of sugar fawurs lac- 
tic fermentation at the expense of butyric fermentation. ^Ilie author notes 
that: l) the addition of molasses, from this point of view, should be ne- 
cessary for legiiniinoiis fodders poor in sugar but rich in protein ; 2) in warm 
countries it is best to use molasses in much larger quantities to take advan- 
tage of their antiseptic properties and high food value in association, not 

(d See 1913, Noi,. 341, 1145; i?. No&. 109, 232; R. 191S, Nos. 473, 

018. {Ed.) 
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with the inoculation ot lactic ferments, but with hydrochloric acid, in quan- 
tities corresponding to the acidity of a good acid silage, for example, 2 %. 

4I Antiseptic treatment. — The use of carbon bisulphide tor preserv- 
ing silage, proposed in 1887 by Dr. GRETE(Zurich, Switzerland) and success- 
fidly tested with clover the same year (i cc. per litre of capiwity of the 
silo), was later tested with good results in Haute-Garonne. France (car- 
bon bisulphide in Jeinain capsules, 5 lb. per metric ton of clover), 

in Sweden, andin Russia (red clover, cabbages, carrots). Carboii bisulphide 
inhibits to a marked degree the development of free orgamc acids in the si- 
lage. It would be well to test it or carbon tetrachloride in warm countries. 
In fodder containing cyanogenctic substances (sorghum, for example) the 
vapour of carbon sulphide or tetraeliloride. by giving rise to enzymic 
actions, might cause the liberation of hydrocyanic acid ; the question, 

therefore, calls for further study. 4. ^ n 

Dr GrBTE also experimented with sulphur dioxide , these tests should 
be repeated in warm countries. This gas h;is a triple action a) it mlu- 
bits oxidation ; b) it stops bacterial action and the development of moulds, 
and probably lessens all enzyme action; c) by oxidising 't forms sulphuric 
acid which would keep the silage unchanged till it is taken to the stables 
s) Treatment with acid substances. — The author propo^d the 
use of acid substances, especially mineral acids, many years ago at tbe High 
School of Agriculture at Portici, Naples. In an experiment , he added to 
maize silage, besides coni.non salt. 2 % of an organic acid substance (citnc 
acid, tartaric acid, or cream of tartar). In another experiment he watered 
the fodder as it was being put into the silo with 5 % hydrochloric acid or 
commercial hvdrocliloric acid diluted with 10 volumes of water (this method 
could also be used for preserving mulberry leaves for sil^orms). Bef it 
giving fodder preserved with hydrochloric acid to stock it must be inoist- 
Led with a solution of sodium carbonate, which neutrahs^ the acidity an 
seasons the fodder with sodium cliloride. The action of hydrochloric aut 
could be combined with that of sulphur dioxide by means of sodium biMil- 

^^'^*^At Perugia, Italy. Prof. Sani successfully used, in 1912, raonocalcium 
phosphate (300 gm. per quintal of fodder) by spreading it over clover as a 

big iron silo was being filled . f • i ; i. in 

In 1880 WeiSKK showed that a limited quantity of mineral acids m 

the fodder is not injurious to stock. On the other hand, it ^ 

excessive acidity from fodder when it is fed by sprinkling with sodimn la 
bonate or powdered lime. This is good for milk production and small qua - 
titles of calcium chloride help the growth of animals. 

The author believes hydrochloric acid to be 
acid ; the first is naturally in the gastric juice an< , by neutralisation 
salts preferable to sulphates. Sodium chloride also has a specific actioiu 
not yet well explained, which prevents the injurious action certan 
toxims which might form in silage, at least in that of sugar beet pulp 
(Arloing, 1883). 
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GENERAL INFORMATION 

1171 - An Order of the Government of the Colony of Trinidad and Tobago Placing 
the Coconut Butterfly {Brassol/s sophorae) Among the Plant Peits (i).~ 

BitUetin of the Dcpariment of Ai^riculturf,, Trinidud and Tob’i^o, Vril.XVII, No. i, pi>.52- 
53. Port of Spain, It>r8. 

By the order No. 37 of igi8, j^ivenout on March 28, 1918, the coconut 
butterfly [Brassolis sophorae) is declared injurious to agriculture in the Co- 
lony of Trinidad and Tobago. 

DISEASES DUE TO FUNGI, 

BACTERIA AND OTHER LOWER PLANTS. 

1172 - Myxomycetes and Fungi of the Province of Verona, Italy. — Saccardo, p, a . in 

Madonna Verona, Year njiS, pp. 1-2.} ol the Reprint. Veruna, iyi8. 

List of 3 Myxomycetes and 173 fungi identified by the author from ma- 
terial collected by Prof. C. Massai,ONGO at various peiiod? in the province 
of Verona, and to which were added some forms from the herbaribm of the 
late A. MasS-Wngo. 

Five species and one variety of fungus are described as new to science. 
Amongst the fungi qtiotcd , many were observed on cultivated or useful 
plants. 

1173' - Fungi from Singapore, Malacca and Campania (Italy).— ^ wc.ardo, p. A.,in the 

iiolhifino deU'Orto bota^iieo dcUa K. Vnivinila di \’upoli, Vol. IV, pp. .3‘a'7i. Naples, lyiS^ 

I. — In 1917, Prof. C. F. Baker collected a large number of fungi in 
the Botaiiicul Oaiden of SingajEHe and sent them to the author for identi- 
fication, The author found the material contaitud 90 species and varieties ; 
of this number, 2 genera, 57 s]>eeies and 8 varieties are given as new, to 
science. 

The following arc worthy of special mention ; — 

1) Accidium Cassiac Bresad,, on leaves of Cassia Tora ; 

2) Meliola Man^ijcrae Earle, on living leaves of Mangijcra iitdica ; 

3) M. (Bfhiops Sacc. n. sp., on living leaves of Crt.s.firt Fistula ; 

<t) M. wrtwgos/iiMrt Sacc. n. sp., on leaves of Garcinia Mangosfana : 

5) Xykma (Xylo^lossa) tuber if omis Bt^rk., on Hcvea hrasiUensis, 
a doubtful species !is the s])e*cimens examined were sterile ' 


(i) Sop n. March. 1916, No. 37?. (F./) 
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6) Xyl {Xylogl.) obovata Berk., at the base of trunks of H. hrosi- 
liensis ; 

7) Xyl. {Xylo^l.) scopiforynis Mont. var. heveana Sacc.n. var.,outrmib. 
ot H. brasiliensis. 

XI — A list is given of 2i: species and varieties .new to science collected 
ill the province of Avellino (Italy) , save a from the province of Caserto (Xi.ljj 

and Salerno (Scafati). r * 1 r 

Nearly all the forms from the pro\ince of Avellino and trom Kola 

were found on dead wood or branches of hazel (Corylti^ Avellana). 

The author c;ives tlie name of Chidosporium densnmn. sp. to the fungus 
found at Scafati"on dead or d>dng stems of Ricinus communis and ix^ssihly 
injurious to the host-xdant from the start. 

1174 - Maize Resistant to Ustilago Zeae in the U, S. A. — See No. 1099 f>f ihi? 

RiTtfW. 

1175 - Patents for the Control of Diseases and Pests of Plants. - Sec N.>. 1155 "i thi. 

iievTfw. 

1176 - Odontia Sacchari n. sp. and 0 . saccharlcota n. sp., Basidiomycetes 

Living on Sugar Cane, in Porto- Rico, Antilles. ~ burt, u. A dn the /iv 

Missouri Botaniail GanUn, Vttl. TV, No. 3, pp. + 2 I'ig?. St. I^>uis, i-jU. 

Description of the following two new species of Hydnaceae colleededin 
Porto Rico by Mr. J. A. vStkvEnson p i 

1) Odontia Sacchari Burt n, sp. , on the dead basal part of Wat sheiitlh 
of the sugar cane and on reiiiains of the same plant, at Rin Piedras , uthc 
specimens had been collected previously at Santiago de las Vegas (Cuki) 

2) 0 . saccharicola Burt n. sp., on living stems of Saccharum op\ 
narum and also of Paspalum, at Rio Piedras and Caiiovanas. 

X177 - Phyllosticta Rabiei, a Deuteromycete the Specific Agent of “Rabbia 
or Anthiacnosis of the Chick Pea in Italy. - Trottkr, a., in the RivUta di -k: 

ve.-eia}e,\to.r IX, No. 1 7 , PP- I’iivia, 1918. 

Towards the end of the spring of 1918 a small cro]^ of Cicer arietm^ 
If,, grown for dem<uistratioii purposes at the farm of the Royal Schwlf 
viticulture and wine-making at Avellino, was suddenly attacked, a httic 
before flowering, by a disease which, in a few days, killed a large munlxi 
of plants mid weakened or partly withered others. The disease was espot 
ally marked on the stems, where the s]j(ds, whieh were more or less e.cr- 
gated and peripherical, were accompanied by a necrosis which develop^ 
in depth with great rapidity, even causing 1he tissues to lose tlum tnrJ 
dity and the stem its stiffness, so that many [daiits broke easily at the peii^ 
of infection. 'The petiole and rachis were also affected and the corresp-mf 

iiig leaves turned yellow rapidly and withered. 

A microscopic examinaticii showed the disease to be of a fiingoRi 
ture, and it was identified as “rabbia ” or anthracite sis of the^chiek pe^- 
recently described by many authors. It seem identical with the 
cece ”, reported for the fi.rst time under this name by P. RE (it 07)- 
disease was attiibuted by (i8qi) to the parasitical action of Ascochy 
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Pisi Lib., and this theory was accepted by many later plant pathologists. 
The author's recent investigations made on living material and dried ma- 
terial from different sources, show it, however, to be caused by a species 
'of the related genus Phyllosticia. 

II In giving a specific name to the Phyllosticia of the chick pea it is im- 
possible to call it Pkyll.cicerina Prill, and Delacr. (1893) as another micro- 
nivcete is already known by that name. It was this fungus w^hich, as a 
result of an imperfect microscopical examination of the pycnidian tissues, 
PASSKfelNi (1867) wrongly considered to be a nectroideae and described un- 
der the name of Zythia Rabid whereas there is no doubt that it is the PhyP 
losticfa studied by the author. It, therefore, a])pears necessary to re-csta- 
bfish Passerini's species but to ])lacc it in the genus Phyllosticia, using 
PhylL cicerina Prill, and Delacr., the descriptionof which wasaccompanied- 
by no critical or synonym<uis cf;mment, as a synonym. In this case, with 
our present knowledge of rabbia " of the chick pea, and from a point of 
view of practical systematisation, the fungus causing this disease can only 
be classd as a Phyllosticia, which should be known under the specific name 
of Phyll Rabiei (Pass.) Trotter. 

WTaEDS and parasitic FbOWKRlXG PLANTS. 

1 178 - The Control of Imperata arundtnacea (Gramineae) by means of Leu- 
caena gtaucR (Leguminosae) in the Philippines. - Sec 1123 of this 

1179 - The Control ofWeeds in Riceflelds. — Sl'l no, iiD(,uf iiii& Rc-.iiw\ 


INJURIOUS INSECTS AND OTHER LOWER ANIMAI.S. 

1180 - Notes on Some Aphides Collected in South Eastern Russia. — havu.'ind m. i>., 

iti The Entctmloi'ixT a Mnnikly Mai^asinc, Vol. LIV (3T(f ScTies, Vol. IV), No. 652 (45}, 
pp. 200 - 202 . Soptoinbor, 191 S. 

During the summer of 1917 the author collected several aphides on the 
stepjK's of so nth-G astern Russia. At the end of June and the beginning 
of July the collection was c( iitinued <ui the shore of tlie Black Sea, near 
Ode.ssa ; the autluu passed tlie rest of the »uinmer at Roiii, on the steppe 
near Galatz. 

The s|)ecies mentioned arc: - 

1) Macrosiphum sonchi Linn. ; apterous specimens were taken on 
Cichorium, in August, at Bolgiad, Bessarabia, and on Ccniunreah} O'tober 
at Odessa. 

2) Myziis ccrasi Fab. ; not uiicoinmon on'wild cherry at Reni in 

July. 

3) Rhopalosiphmn rihis Linn. ; al the end of June in a garden at 
Odessa shoots of a currant Ixisli were fonn{l twisted by this species ; one 
or two days later a])terous specimens of Rlwp. Idducac Kalt were seen. 

4) Aphis cardni Linn. ( A. myosotuUs Koch), on thistle at Odessa 
on June 30. 
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5) A. laburni Kalt ; this species was very abundant at Odessa at 
the end of June and twisted and stunted young shoots of acacia, srrjcating 
them with honey dew : the winged form was just emerging at this time, 
The following week numerous newly-established colonies were found oli 
Meliloius officinalis and alfalfa. Another aphis infesting a species of 
Sambucus in shrubberies and found also on Chcnopodmm near the sea, 
wiis found when examined comparatively, to be identical with A. laburni. 
This insect was preyed on by the larva of a coccincllid and by garden war- 
biers (Sylvia hortensis). On a warm afternoon in October the author 
observed the inv^ision of a grove of acacias by the sea by a swarm of 
A. laburni, which was possibly a return migration of the sexual forms. 

6) A. myosoiidis Koch A. cardui Linn.) ; apterous specimens 
were taken on thistle at Odessa on June 29 ; they were severely parasitised 

by a small braconid. . w 

7) Aphis sp. ? ; a few apterous specimens and one winged lorin were 

found clustered round the corolla of Nigella on the seashore near Odessa. 

8) Aphis sp. ? ; apterous specimens infesting the common Eupim- 
bia of the Bessarabian Steppe. 

9) Cryptosiphim artemisiae Buckton ; apterous specimens were 
found under the leaves of Artefnisia in July. 

10) Dryobius croaticus Koch ; on shoots from the stump of an oak 
tree, in July ; it was accompanied by numerous ants. 

11) Schizonmira ulmi Linn. ; common on elms in Odessa in June. 

12) Geer; the galls characteristic of this species 

were found on elms in Odessa in July, but all were then empty. 


1181 - Acclimatisation Experiments in Italy with the African Hymenopt^on 
Op/iis concotor, a Parasite of the « Olive Fly” (i). - silvus^ri f.. mtk 


KnlUtiiHa ddla Societd nazionale dej^Iioli 




"Xy 


Rome, 1018. 

From the end of October, 1917, to the first ten days of March, 191., 
were distiibuted in various olive orchards of Apulia (Fasaiio, in the provim:: 
of Bari) of Latium (Hadrian’s Villa, near Tivoli) of Campania 
chio miica. Castelnovo Vallo. Vallo della Lucania. and Ceraso, 111 tl.e 
province of Salerno), and of Calabria (Sambiase and Nicastro, mthe province 
of Catanzaro), 3260 specimens of Opins concolor Szepl., an endophugous 
braconid parasite of the olive fly” [Dacus oleae Gm.) found m Sep- 
tember and October 1917, in Tripoli. „ , . > .,-.1 

The majority of the insects were distributed at Hadrian s\flla (i 
and at Ceraso (i ooo)-, localities particularly suited to acclimatisatioii 
periments. The author feels certain that it will be possible to acchma w 
this Opius, at least in southern Italy and the islands, and 
will destioy D. Olcac sufficiently to reduce the damage done by the diptei^ 
in the olive orchards. This, however, cannot occur till the hymenop) ei 


(I) See R. Feb.,i9ii,No. 657 i R- Ecb., 1914. No. i^>o ; R. Jan. 1917. Nu. itf, R. Fob. 
1917, No. 210. (£rf.) 
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is really acclimatised and if it finds in its new surroundings no enemy to 
hiuder its multiplication. 

iiSz Patbymerus quadritiiatulatus aWeevil Injurious to the Black-Eye Pea 
{Vigaa. Caijang) in Trinidad. — Urich, F. W., in the Bulletin of the Department 
of Aiiriculture, Trinidad and Toiwco, Vol.XVIl, Ft. r, pp. 14-163 4 - Fiates. Port-of- 
Spain, lyiS. 

Apart from slight damage caused by damp the chief injury to stored 
black-eye peas {Vi^na caijang) \s though, attacks of the black-eye pea weevil 
^pachymerus quadrimaculatus}. In Trinidad this insect infests generally 
black-eye peas and cow peas inported from the United States and Venezuela. 
Recently harvested peas appear most subject to attack. 

This weevil is well known to the inhabitants of the island who are so 
accustomed to it that most of them affirm the peascannotbekept free from 
it as it is generated by the peas themselvesc No effort is, therefore, made to 
control it, and as soon as the harvest is gathered it is sold and re-sold as 
quickly as possible, as the peas will not keep for more than three months. 

The damage is done by the larva, which eats the seed, and continuous 
generations feed on it till it is unfit even for the insects themselves to live 
on. A small chalcid, always associated with the weevil, preys on the larva. 
This natural enemy is well kno^nto the inhabitants of Trinidad, who think 
it the young stage of the weevil. It controls Pachym. quadrimaculatus to 
some extent. 

The black-eye weevil in peas can by destroyed by fumigations with car- 
bon bisulphide (5 lb. to every 1000 cubic feet for 24 hours), and if the peas 
are kept in a clean, weevil proof room or receptacle they will be free from at- 
tack. As soon as possible after the harvest the peas should be dried and 
kept out of reach of the parasite. They should be examined befi^re storing, 
and, if any eggs of the parasite are found, they should be fumigated and 
then aerated. 

Peas for planting should be specially treated, and if fumigation is ab- 
solutely necessary, it should not last more than 12 hours. 

Sprinkling the peas with kerosene oil and nibbing this oil in, as well 
as salting, cannot prevent attack by the weevil. 

A description of the adult insect and short summary of its life history 
are given, 

1183 - Phtborimaea opercuIeUat a Mierolepidopteron Injurious to Potatoes;, 
New for Indiana, U. S. (i). — lliOOP, the rkirtiilh Annual Report of the Purdue 
University Agricultural Expcritnenl Station, Lafayette, Indiana, for the Year Ending 
Jjwr 30, I () 1 7, p, 40. 1918. ♦ 

During June, 1917, several loads of potatoes reached the Indianopolis 
lUarket from Australia. These potatoes were badly infested with the po- 
tato tuber moth (Phthorimaea opercuUlla), wliiv.h has caused serious 


(i) See R., Fifb. , ipr?, No. 437 ; /?., April, igi2, Xo, 719; A’,, July, ipi J,No. U17; R,, JuiiCj 
'9r3, No. 751 ; A., Nov,, 1914, Xo, loSl. (£it} 
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damage in California but has never previously been reported from Indiana 
Growers were immediately notified as many of these potatoes had been 
planted before the infestation was discovered. 

1 184 - Oxycarenas , hyaiinipennist a Hemipteron Injurious to Cotton, iQ 
Italian Somaliland (i). — Dei. Guercio, G.,ia VA^ricoltura Colomale, Year XII, First 
Half-Year, No. 3* pp. 147-166 -f- 23 Figs. Florenee, jiyiS. 

Description of the life history of Oxycarenus hyalinipennis Costa, bast^ 
on material from Italian Somaliland. 

From the examination of the numerous cotton bolls received, it is 
quite certain that a great quantity of the eggs of the hemipteron are inside 
the bolls themselves, more or less close to the seeds on the surface of which 
they have been occasionally seen. The eggs are also laid on the bracts 
surrounding the bolls as well as at their base. 

As the young 0 . hyalinipennis leaves the eggs laid in the bolls, they 
pierce the seeds to obtain food, as do all the following stages of the insects. 
Those larvae that hatch outside the bolls attack the basal walls and thus 
obtain noiiTishnient. 

As regards enemies of this hemipteron, in the absence of other insects, 
the author has found in the viscera of nymphal and adult Oxycarenus Spo- 
rozoa which he places provisorily with the Eimeridac and considers as new 
to science under the names of Pissidocysfia oxycarenidis n. gen. and n. sp., 
and Valvicysfia rhopaloides n. gen and n. sp- At the sam time the author 
observed coloured parasitic corpuscles in these Spo rozoa which he suspects 
are Amaebosporidia, 

ii8s'- Nysias ^crieae, the ^False i Chinch »Bug,l Injurious to Sugar Beets aci 
Cruciferous Garden Crops in ’the United States. — f. n., in the 7oHr«/ij.7 

Agricultural Research, Vol. XIII, No. 1 1, pp. :57i-57S + i Fig. + 2 Plates. VVashir.?toL, 
June.JJigiS. 

This paper gives a morpho -biological dcscripticm of Nysim enm 
Schilling (= N. angustatns Uhler), commonly known as the false chind 
bug. This insect has long been recognised as a serious pest, especially in 
the semi-arid districts of the United States. It damages seriously sugs: 
beets and cultivated crucifer ae, settling upon them suddenly in eiiormou? 
quantities and sucking so much sap that the plants wilt in one or t\YO day;, 
The observations were made at Garden City, Kansas, from 1913 
1916 and, during the last year, also at Wichita. 

ri86 - Aleuroeanthus woglumit a Hemipteron Injurious tojVarious Cultivated 
PlatliSj'jin JCuba'fa). — C.\rdin,’^P,, Cenjmroi' 7nde 

Year I, Vol. 1, No. 3, pp. 12 S- 130 J-I- 2 Figs. Havnim, .ifjTS. 

Aleuroeanthus woglumi (“ mosca prieta ") threatens to become one 
of the greatest pests of Cuban agriculture. Oranges, lemons and other 
species of Citrus are attacked most commonly, being the first uponwhicli 


(1) Sec R., March No. =03; R., Mav, 1916, No, {Ed.) 

(2) See/il3o fi,.Nov. toi 6, N. rsjT ; Dec, 19t6.N0. 134/ ; N<’- 
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the hemipteron appears. From the great quantity of A. woglumi on the 
oranges of a given locality the intensity of the attack in that locality can 
be judged. The insect also attacks coffee, Psidium Guajava, Mangifera 
indica and an increasing number of other useful plants. 

The author, using A, woglumi as an example, calls special attention 
to the necessity for limiting the trade in plants and controlling it in such 
a way that suitable officials can find out where newly imported plants are 
placed. 

The history of the “ mosca prieta ” is a very typical case showing the 
results of free importation of and trade in plants. The insect in question, 
apparently a native of India, was introduced from that country with bran- 
ches of M. indie J into Jamaica, with the object of propagating choice va- 
rieties of that fruit tree by grafting. About 10 years age , it seems to have 
appeared in the district of Guantanamo, introduced from Jamaica, on 
account of the great trade with that island and the region ot Guactanamo 
?ud Santiago de Cuba. 

While attempts were being made to control the insert in the region of 
Guantanamo, it appeared in November, 1916, in Vedado, probably brought 
on cuttings of the varieties of eastern Mamgifera so much sought for in that 
country. I.^ater it was reported from Hoyo Colorado, where it had been 
introduced with plants from Vedado. Already the pest has begun to spread 
in the neighbourhood of Havana, extending to Calabazar and Rancho Bo- 
yeros which is the south-eastern zone and where Citrm plants are most 
cultivated. 

Owing to varioi.s causes the developn:ent of the hemipteron is limited : 
— dry weather and wind are the most efficacious, while heavy rains, ants 
in Guantanamo, a small spider and, according to recent observations, even 
Chilocoms cacti, are beneficial. In Jamaica the insect is attacked by a 
ftmgus — Aschersovia — and experiments are now in progress at the Agri- 
ciutural Station of Santiago dc las Vegas to utilise this control. 

As artificial means of control soap emnlsie ns and solutions are used ; 
the best is that made of w'hale oil and potash soap, as it is so easily pre- 
pared, 


INJURIOUS \TiRTEBRATES. 

ns? - B&eterium muristptieamt the Specific Agent of an Infectious Disease 
of Field Mice (P/tyniys savif), in Apulia, Italy (i). -- mori, n., in Ata del R. 

tutQ d’Incorai^<;{amenlo di SapoH, Ser. VT, Vol. UXIX, pp. 7-16. Naples, 1918. 

In the beginning of August, 1916, the author obseiv^ed a serious and 
hitherto imdescribed natural infection of field mice {Pitymys savti) from 
Ascnli Satriano.Foggia, wEere these rodents had greatly decreased in num- 
ber. 

A microscopical examination showvd the presence in the blood of in- 


(i) See R, April, No. 396. (Eii.) 
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fected mice of a bacterium, which the author isolated and considers to be 
the specific agent of the infectious disease observed. This bacterium has 
been identified as Bacterium murisepticum (Flfigge) Mig., and the author dg. 
scribes its microscopical, cultural, biochemical and pathogenetic character, 
istics which have so far been studied. 

In view of the value which this bacterium may have in the control of 
field mice, the author made experiments with it in fields infested with mice 
at Foggia, Torremaggiore and Pietra Montecorvino. Six or eight daysab 
ter spreading on the soil small pieces of bread containing cultures of the bac. 
teria or after spraying the plants round the mouse holes with broth of the 
cultures, a more rational and economical method, there was a marked de- 
crease in mice in the places treated, followed by their complete disappear- 
ance. Sometimes the infection sptead to untreated districts. 


[HIT] 
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